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ABSTRACT AND LIST OF KEY_ WORDS

This document provides launch vehicle operational trajectory

data for the Apollo 12 AS-507 G Mission. Trajectory and flight

sequence data are presented for all powered flight phases and

for parking orbit and preseparation translunar coast. Trajec-

tory data for the spent S-IC, S-II, and S-IVB stages are also

prese_ed___ Recommended launch vehicle guidance presettings and

targeting presettings for the_Iauhch vehicle flight program

are included, as is identification of trajectory data contained

_n magnetic computer tapes delivered by The Boeing Company to

MSFC prior to release of this report.

Frimary emphasis of this report is for the September 13, 1969,

launch day. Trajectory printout is provided for a launch azi-

muth of 78.051 degrees. Representative mission and trajectory

data are presented for other launch days in the September launch

window.

Apollo 12
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AS-507

"G" Fission

Operational Trajectory
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_" INTRODUCTION

The Apollo 12 AS-507 flight is the seventh mission of the Saturn
V vehicle and the_fif_th manned Saturn V mission. Targeting
objectives forthe September launch window are for a G-type
mission. The launch days considered in this analysis are
September 13, 15, and 18, 1969. The launch vehicle trajectory
is designed to inject the Apollo 12 spacecraft onto a circum-
lunar trajectory. The boost to translunar orbit consists of
Complete burns of the S-IC and S-II stages, and two partial
burns of the S-IVB stage. Spacecraft separation from the launch
vehicle occurs prior to 2 hours after translunar injection.
Post-separation spacecraft operations include an evasive maneuver
@way from the S-IVB/IU, deboost into a lunar orbit, manned lunar

: landing, ascent from the lunar surface and docking, transearth
_- injection by the CSM, and atmospheric reentry and splash. Post-

separation launch vehicle operations include maneuver to a sling-
shot attitude, propellant venting, dump, and APS engine burns to
achieve a slingshot orbit, and coast past the trailing side of
the moon into solar orbit.

This report presents trajectory and mission-related groundrules

and constraints, a mission description, a launch vehicle trajec-

_ tory description and data summary, an operational sequence of

-- events, vehicle configuration data including weight and perfor-

manC_ data, propellant-reserve and flight-profile envelopes,

launch vehicle guidance and targeting presettings including the

primary tii{ program, and representative trajectory data for all

launch vehicle boost and coast phases of flight.
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SUMMARY

The data of this analysis substantiate that the AS-507 launch

vehicle, as defined by vehicle descriptive data provided for

this analysis, is capable of achieving all mission and launch

vehicle objectives and constraints. Launch vehicle performance

reserves are adequate to meet all mission objectives in the

presence of three-sigma dispersions. Launch vehicle response

to the guidance and targeting presettings is adequate to inject

the Apollo 12 spacecraft onto the desired translunar trajectory.

Although detailed S-IVB lunar slingshot analyses are not in-

cluded in the scope of this analysis, all nominal trajectories

verified achieve lunar slingshot and earth escape.

xxx
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= SECTION 1

_ _ ..... _MISSION DESCRIPTION

1.0 APOLLO 12 MISSION SUMMARY

The Apollo 12/AS-507 G mission is a manned Lunar Landing Mission
(]]LM). This document provides mission and trajectory data for
t_e_September 19_9 launch montqS. Launch days considered are-
_tember 13, 15, and 18. The primary launch day considered is
Zeptember 13. Targeting objectives for these days are for high-

L

-- mariez_--the sun/earth/moon/trajectory relationship. The ephemeral

X-Y plane is the mean equatorial plane of the earth, and the

_{-axls points toward the vernal equinox (approximately toward

the_first poTnt of Aries). The ephemeral Z-axis is normal to

the X-Y _ane and is positive in the direction of the North

i Pole. Right ascension of the moon at the time of lunar arrival,

j a_ summarized in Figure 1-2, is the geocentric angle be£ween the
" =_ X-Y-pllne projection of the moon position at arrival and the X-

i _ axis. Lunar declination at arrival, summarized in Figure 1-3,

i is she geocentric angle between the moon position at arrival

_--- _nd the X-Y plane.

The earth-moon distance at spacecraft (SC) periselenum for

September 1969 is summarized in Figure 1-4. The composite

Apollo 12/AS-507 G lunar ephemeris and trajectory projection

in the geocentric ephemeral X-Y and X-Z planes are presented in

Figures ]-5 and 1-6, respectively.

I.i LAUNCH VEHICLE MISSION DESCRIPTION

: The launch vehicle (LV) operational mission consists of the

j fo!_owing flight phases:÷ _

!
!

periselenum freeLretUrn trajectories consistent with the "hybrid"

!unar !anding mission profile. The hybrid mission profile is

_esented in Figure i-i. Periselenum altitudes for these 3 days

hre approximately 10b, 200, and ii00 nautical miles, respectively.

The eartT_-centered ephemeral coordinate system is used to Sum-

a. Launch and boost to earth parking orbit (EPO). This phase

consists of complete burns of the S-IC and S-II stages, and

partial burn of the S-IVB stage.

Coast in a circular parking orbit. Approximately two or

three revolutions are made while subsystem checkout is per-

formed.

Do

___=

c. S--IVB stage reignition and boost to translunar orbit injec-

_- .... tion (TLI) during one of two injection opportunities from

= - _ parking orbit.

| i-i
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i.i (Continued)

do Command and Service Modules (CSM) separation, transposition,

and docking with the Lunar Module (LM)/S-IVB, and CSM/LM

separation from the S-IVB/Instrument Unit (IU) during post-
TLI coast.

e. S-IVB dumping and safing operations after CSM/LM separation

to cause the expended S-IVB/IU to pass behind the moon's

trailing side and into a solar orbit.

The simulated Apollo 12 AS-507G vehicle is launched from Pad 39B

of the Kennedy Space Center. The range of launch azimuths is

72 degrees to 108 degrees east of north. The actual flight

azimuth is determined just prior to launch from a launch-day-

dependent polynomial of launch azimuth as a function of launch

time. The variations of launch azimuth with launch time for the

September 1969 launch window are presented in Figure 1-7. The

prime launch time for September 13 is 10:37 GMT (5:37 AM E.S.T.)

and the corresponding flight azimuth is 78.051 degrees. This

launch time is chosen to provide natural lighting at Cape

Kennedy for the launch.

For launch in accordance with these September daily launch win-

dows, TLI occurs over the North Pacific Ocean. The operational

trajectory groundtrack through TLI+7 hours is presented in

Figure 1-8 for launch on September 13, 1969, along a 78.051-

degree launch azimuth with first-opportunity injection. The

envelope of groundtracks for the boost to earth parking orbit

is presented in Figure 1-9 for the full 36-degree launch azi-

muth range. The envelopes of TLI-boost groundtracks for Sep-

tember 13, 15, and 18 are presented in Figures i-i0, i-ii, and

1-12, respectively.

Significant trajectory events and event times are presented in

the critical event sequence of Table l-I. Flight times shown

in this table are for launch along a 78.051-degree azimuth on

September 13, 1969. However, events referenced to a timebase

in this table are applicable with respect to that timebase for

all launch days and azimuths. Flight times for azimuth-dependent

critical events for a September 13 launch are summarized in Table

l-II. A summary of trajectory parameters at key events is pre-

sented in Tables l-III through 1-VIII for launch on September 13.

1.2 APOLLO 12 MISSION OBJECTIVES

The Apollo 12 G mission is a lunar landing mission. Achievement

of the primary G mission launch vehicle objectives requires that

the launch vehicle inject a manned Apollo CSM and LM onto a

translunar orbit. The primary Manned Space Flight (MSF) objec-

tive for the G mission is to perform a manned lunar landing and
return (Reference i).

.k
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_:i:' 2: (Continued)

MSF Detailed Test Objectives (DTO's) support the primary
obgec[[ve_and are as follows:

a.: Perform :Seieno!0gical inspection and sampling'

b. Obtain data to assess the Capability and limitations of the
astronaut and his equipment in the lunar surface environ-
ment.

Marshall Space Flight Center DTO's have not been assigned
but may be assigned later to investigate anomalies that occur
on AS-505 and AS-506 flights.

1.3 APOLLO 12/AS-507 CONSTRAINTS

I
i
i

I
i

!

I

Co

Apollo 12 mission constraints are derived from the data of

References i, 2, and 3 and reflect current design criteria.

Trajectory profile constraints are as follows:

a. Launch shall occur along an azimuth of not less than 72

degrees and not greater than_ 108 degrees east of north.

b. TLI will b@ performed during the second revolution of Earth

parking Orbit (EPO). If system status precludes nominal

injection during the second-revolution, injection during

the third revolution of EPO will be possible.

TLI targeting will place the SC on a free-return circum-

lunar trajectory and, when a hybrid trajectory is required,
will be constrained to provide a maximum perilune altitude

of 1500 nautical miles.

....

Launch vehicle constraints are as follows:

a. The crew-commanded S-IVB attitude rate limits are 0.3 degree/

Second in pitch and yaw, and 0.5 degree/second in roll.

These rate limits are the same for EPO coast and for post-

TLI-coast modes.

h. Nominal acceleration during S-IC boost shall not exceed

_=_i _.0 g's.

c. The PU system (S-II and S-IVB stages) will be open loop.

d. The S-IVB will be maintained in a safe condition.

i
| 1-3
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1.3 (Continued)

Spacecraft-imposed LV operational constraints are as follows:

a. Continuous MSF Network (MSFN) coverage is desired from the

initiation of the preignition sequence until 3 minutes after

S-IVB cutoff.

b. MSFN coverage is desired from 1 minute before until 3

minutes after initiation of the dumping and safing sequence.

C. MSFN coverage is desired from 1 minute before until 3 minutes

after termination of the dumping and safing sequence.

Lunar surface visibility and lighting constraints are as follows:

a. The lunar surface at the landing site will be in the astro-

nauts' field of view for at least 120 seconds prior to

touchdown.
• +

b. At the time of landing, the sun elevation referenced to the

local horizontal at the landing site will be between 5 and

13 degrees.

1.4 AS-507 LAUNCH VEHICLE TRAJECTORY DESIGN GROUNDRULES

Launch vehicle trajectory design groundrules used to define

the AS-507 operational trajectory are presented in References

4, 5, 6, and 7 and are consistent with the mission constraints

in Paragraph 1.3. Critical groundrules are summarized in

Enumerations a through u.

ao The S-IC outboard engines are canted radially outward as

specified in Engineering Change Request ABUE-686. The
cant is initialized 20.0 seconds from timebase 1 (TBI).

There are no nominal engine misalignments.

Do Extrusion-rod soft-release-mechanism forces defined in

Reference 8 are implemented in the boost-to-EPO trajectory.

Forces for 8 rods are simulated.

c. Buoyancy and trapped air effects are simulated. The volume
of trapped air is 760 meters J, and the buoyant volume is
6831 meters 3.

do Prior to the S-II mixture-ratio shift (MRS), the S-II

outboard engines are canted radially Outward 0.35 degree.

After S-II MRS, the engines are canted outward 0.65 degree

as specified in Reference 9.

1-4
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i 4 (Continued)"

eo The orbit insertion and injection times occur 10 sec0nds

after S-IVB guidance cutoff commands.

f, Timebase 5 is set 0.210 seconds after S-IVB first guidance

cutoff signal (GCSI).

g. Timebase 7 is set 0.210 seconds after S-IVB second guidance

cutoff signal (GCS2).

h. Orbital guidance is initiated 20.210 seconds after the S-IVB

guidance cutoff signal for parking orbit insertion and trans-

lunar injection•

[. A constant roll torque of a positive (clockwise as viewed

from the rear) 10 newton-meters due to engine turbine is

simulated during S-IVB powered flight•

The nominal AS-507 S-IC tilt program is generated for mean

September through November winds.

k. An average September/October 50-percentile wind is used in

nominal trajectory simulations•

m. The Aerodynamic Heating Indicator (AHI) maximum design limit

for the S-IC tilt polynomial is 676.7 x 106 newtons/meter-

radian at S-IC/S-II separation.

n. Thrust buildup for all stages and thrust decay for the S-IC

and S-II stages are as specified on the propulsion tapes.

S-IVB thrust decay is as specified in Reference 10.

The simulated S-IVB axial-force coefficient is 2.0 during

boost and coast phases of flight• The simulated S-IVB nor-

mal-force coefficient is 0.0. The aerodynamic reference

area is 370.0 square feet.

Post-injection vent-thrust, and mass-flowrate simulations

are based upon the data of Reference ii.

The variation of launch azimuth with launch time for the

September 15 launch window cannot be fitted by a 3-segment

polynomial to a fit tolerance of 0•02 degree. The procedure

used for fitting this function is that defined in Groundrule

9 of Reference 12.

s. The simulated slingshot AV for September 13 is 35.0 meters/

second. The slingshot attitude is 210, 0, 180 degrees pitch,

yaw, and roll relative to the local horizontal coordinates.
The time of slingshot AV application is 9058 seconds after

GCS2.

i

i
!

! _ q-
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1.4

t.

U,

(Continued)

S-II expanded IGM logic is simulated as specified in AS-507

FPCR 507-4 (unapproved).

Simulated body attitude rate limits during the TD&E maneuver

are 0.7 degree/second pitch, yaw, and roll consistent with

FPCR 507-6 (unapproved). All other simulated orbital rate

limits are 0.3, 0.3, and 0.5 degree/second pitch, yaw, and
roll.

J

r_ _
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TABLE !-II. kAZIMUTH-DEPENOENT_CRITICAL EVENT SEQUENC _

FOR 13 SEPTEMBER 1969

EVENT NOMINAL TIME FROM FIRST MOTION

Hr:Min:Sec

(Seconds)

78.051 ° 90 ° 108 °

Math 1 0:01:04:750

(64.750)

0 :01: 04. 750

(64.750)

Maximum Dynamic 0:01:20.125 0:01:20.250

Pressure (80.125) (80.250)

Begin X Steering* 0:10:51.000 0:10:51.000

___ (651.000) (651.000)

r_egin Chi Freeze**

_ S-IVB First Guidance

Cutoff (GCSI)

0:11:18.625 0:11:17.000

(678.625) (677.000)

0:11:25.654 0:11:24.008

(685.654) (684.008)

0:01:04.750

(64.750)

0:01:20.125

(80.125)

0:10:52.750

(652.750)

0:11:20.375

(680.375)

0:11:27.262

(687.262)

FIRST OPPORTUNITY

Begin S-IVB Restart

Preparations; TB6*

2:45:12.000

(9912.000)

2:41:21.000

(9681.000)

2:32:25.625

(9145.625)

initiate J-2 Fuel Lead 2:54:42.000

(10482.000)

2:50:51.000

(10251.000)

2:41:55.625

(9715.625)

S-]VB 90% Thrust

initiate IGM*

IGM MR Shift*

Begin X Steering*

2:54:52.500

(10492.500)

2:54:56.500

(10496.500)

2:56:32.500

(10592.500)

3:00:04.56)0

(10804.500)

2:51:01.500

(10261.500)

2:51:05.500

(10265.500)

2:52:41.500

(10361.500)

2:56:13.500

(10573.500)

2:42:06.125

(9726.125)
±

2:42:10.125

(9730!28)

2:43:46.125

(9826.125)

2:47:18.125

(10038.125)

=

i

Begin Chi Freeze** 3:00:30.750 2:56:41.375

(10830.750) (10601.375)

*Denotes Simulation Major Cycle Occurrence Time.

**Last Time that Minor-Loop Chi is Updated.

2:47:44.375

(10064.375)
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TABLE l-II. AZIMUTH-DEPENDENTCRITICAL EVENT SEQUENCE
FOR 13 SEPTEMBER1969 (Continued)

EVENT NOMINAL TIME FROMFIRST MOTION
Hr:Min:Sec
(Seconds)

FIRST OPPORTUNITY

S-IVB Second Guidance

Cutoff (GCS2)

78.051 ° 90 ° 108 °

3:00:33.049 2:56.42.870 2:47:46.351

(10833.049) (10602.870) (10066.351)

SECOND OPPORTUNITY

Begin S-IVB Restart

Preparations; TB6*

Initiate J-2 Fuel Lead

4:13:53.750

(15233.750)

4:23:23.750

(15803.750)

4:10:01.000

(15001.000)

4:19:31.000

(15571.000)

4:01:01.250

(14461.250)

4:10:31.250

(15031.250)

S-IVB 90% Thrust 4:23:34.250

(15814.250)

4:19:41.500

(15581.500)

4:10:41.750

(15041.750)

Initiate IGM*

%

Begin X Steering*

4:23:38.250

(15818.250)

4:28:32.250

(16112.250)

4:19:45.500

(15585.5OO)

4:24:39.500

(15879.500)

4:10:45.750

(15045.750)

4:15:39.750

(15339.750)

Begin Chi Freeze** 4:28:58.500

(16138.500)

4:25:07.375

(15907.375)

4:16:06.000

(15366.000)

S-IVB Second Guidance

Cutoff (GCS2)

4:29:00.857

(16140.857)

4:25:09.078

(15909.078)

4:16:07.702

(15367.702)

*Denotes Simulation Major Cycle Occurrence Time.

**Last Time that Minor-Loop Chi is Updated.

.....
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SECTION 2

TRAJECTORY DESCRIPTION AND DATA

2.0 BOOST TO EARTH PARKING ORBIT

The simulated AS-507G flight is launched from Pad 39B of the

Kennedy Space Center. A launch azimuth range of 72 to 108

degrees is used for lunar missions. The actual vehicle flight
azimuth within this range is computed just prior to launch from

launch-day-dependent polynomial of launch azimuth as a func-

tion of launch time. The vehicle body axes are aligned for a

9C-degree launch azimuth at liftoff.

Following launch, the vehicle rises 138 meters vertically to
clesr the launch umbilical tower. During verticalrlse_-a Yaw

maneuver is executed to increase the lateral distance between

the vehicle and the tower. After clearing the tower vertically,

the pitch and roll programs are initiated. The roll program

aligns the vehicle body axes with the computed flight azimuth.

The pitch program provides a near-zero-lift trajectory that
heating, and loads requirements.

Maximum dynamic pressure is encountered approximately 80.1

_ seconds after first motion. S-IC center-engine cutoff (CECO)
is timer commanded 133.602 seconds after liftoff (timebase I).

T_m_base 2 initiation is coincident with the S-IC CECO command.

: _[tcH £1_It arrest begins 158 250 seconds after first motion.

= ...... The S-IC outboard engine cutoff (OECO) command is initiated by

i .......... _llant-depletion sensors. The nominal cutoff command is
initiated by LOX-depletion sensors at 159.914 seconds after

first motion. Simulated timebase 3 initiation is 0.O1 second

after the S-IC OECO command.

| - __

i S-I[ ullage-rocket ignition is commanded 0.5 second after time-

ba_ 3_ _ S-IC re£rorocket ignition and structure severance are
c0n_anded 0.2 second later. Structure severan _e_s complete

0.77 second after timebase 3 initiation, and nominal S_iC/S -II

staging occurs 160.694 seconds after first motion. S-II igni-
tion occurs 2.4 seconds after timebase 3 initiation, and thrust

buildup to 90-percent thrust nominally requires 2.0 seconds

from the ignition event. The S-II aft interstage is jettisoned

30.7 seconds after timebase 3 initiation. The Launch Escape

Tower (LET) is jettisoned by crew command after assurance that

S-II ignition and thrust buildup have occurred. The simulated

time of LET jettison is 36.2 seconds after timebase 3 initia-

tion. The Iterative Guidance Mode (IGM) is enabled 40.6 seconds

after timebase 3 initiation, and provides steering commands

during the remainder of launch vehicle boost flight. A switch

selector signals the S-II stage center engine to shut down at

299.0 seconds after timebase 3 initiation.

i

=

2-1
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2.0 (Continued)

The IGM continuously adjusts the time remaining in the first
stage of iterative guidance based upon the filtered values of
F/M data, and upon the preset value of characteristic velocity
to be gained during S-II stage flight before and during the
first stage of iterative guidance. After the IGM-calculated

thrust, based upon filtered values of F/M, drops below 85 per-

cent of the nominal anticipated thrust, the IGM also adjusts

the anticipated acceleration during the second stage of itera-

tive guidance. The S-II stage propellant utilization (PU)

system operates in an open-loop configuration. Initiation of

the S-II mixture-ratio shift (MRS) is commanded by the LVDC

at the end of the first stage of iterative guidance. The approx-

imate S-II LOX/LH 2 flowrate mixture ratios used are 5.5 before
the mixture-ratio shift and 4.2 after the shift. The S-II

engine-cutoff command is initiated by propellant-depletion sen-
sors. The simulated cutoff command for the outboard engines is

initiated by LOX-depletion sensors at 548.419 seconds after

first motion. Simulated timebase 4 initiation is 0.01 second

after the S-II engine cutoff command.

S-IVB ullage-rocket ignition is commanded 0.7 second after time-

base 4 initiation. S-II retrorocket ignition and structure

severance are commanded 0.8 second after timebase 4 initiation.

Severance is complete 0.885 second after S-II cutoff, and nomi-

nal S-II/S-IVB staging occurs 549.304 seconds after first motion.

S-IVB ignition occurs 3.0 seconds after timebase 4 initiation,

and thrust buildup to 90-percent thrust nominally requires 2.5

seconds from the ignition event. Expended S-IVB ullage-rocket

cases are jettisoned 12.8 seconds after timebase 4 initiation.

The S-IVB stage PU system operates in an open-loop configura-

tion during boost flight. The approximate S-IVB LOX/LH 2 flow-

rate mixture ratio used during the S-IVB first burn is 4.9.

Vehicle insertion into a circular 100-nautical-mile altitude

(referenced to the earth's equatorial radius) parking orbit

occurs at the end of the S-IVB first burn period. S-IVB stage

cutoff (GCSI) is commanded by the guidance system when the de-

sired cutoff conditions are achieved. Timebase 5 initiation

is simulated 0.21 second after GCSl, and the time of parking

orbit insertion is defined as i0.0 seconds after GCSl. The

earliest time of parking orbit insertion is 694.008 seconds

and corresponds to a launch azimuth of 90 degrees. The latest

time of parking orbit insertion is 697.595 seconds and corre-

ponds to a launch azimuth of 72 degrees.

Profiles of vehicle altitude, radius, velocity, inertial flight-

path angle, inertial heading angle, range, F/M, angle of attack

(_), dynamic pressure (q), |qel product, axial force, normal

force, and aerodynamic heating indicator are presented in

Figures 2-1 through 2-17 for the EPO-boost phase of flight. )

2-2
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2ol COAST IN E_TH PARKING ORBIT

The vehicle coasts in earth parking orbit for up to three revo-

lutions while s_bsyste-ms Checkout is performed. During coast

in parking orbit, the vehicle orbit is continuously perturbed

by Auxiliary Propulsion System (APS) burns, aerodynamic drag,

and thrust from the propulsive hydrogen vents. The hydrogen

mass loss from parking orbit insertion to the nominal time of

second-opportunity restart preparation is approximately 3257

pounds for a 78.051-degree azimuth launch on September 13.

The inclination of the parking orbit relative to the equator

and the descending nodal angle relative to the inertial launch

meridian are computed from polynomials of flight azimuthS- The

combination of inclination and node computed for each flight

azimuth causes minimum yaw steering during the boost to parking

orbit. The maximum and minimum=parking orbit inclinations asso-

ciated with the 72 to 108 degrees launch azimuth range are

33.139 and 28.464 degrees. Incremental descending-node longi-

tudinal angles decrease from 123.191 to 57.403 degrees as the

launch azimuth increases from 72 to 108 degrees. The variations

of time of parking orbit insertion, the 0rbit inclination, and

the descending nodal angle across the 72 to 108 degrees launch

azimuth range are shown in Figures 2-18 through 2-20. Time his-

tories of altitude and velocity during parking orbit are shown

in Figures 2-21 and 2-22 for launch azimuths of 78.051, 90, and

]08 degrees.

2 TRANSLUNAR INJECTION BOOST

Uhe time to initialize restart preparations for the S-IVB stage

is established by restart-geometry criteria. Variation of the

time to initiate restart preparations (timebase 6 initiation)

during the September 13 launch window is shown in Figure 2-23.

The helium heater (O2/H 2 burner) is ignited 42.0 sec0nds after
=_ti_ebase_6 initiation, and the propulsive hydrogen vent is

.... closed 0.2 second later. The APS ullage motors are started

496.3 seconds after timebase 6 initiation, and 0.5 second later,

the heliU_ h@ater is cut off. J-2 fuel iead occurs at timebase

6 plus 570.0 seconds and marks the initiation of the J-2 re-

start sequence. The APS ullage motors are cut off= 3.0 seconds

later. J-2 engine ignition occurs 8.0 seconds after J-2 fuel

lead initiation. The thrust buildup period from J-2 ignition

until 90-percent thrust is nominally 2.5 seconds. TLI-boost

IGM is enabled 4.0 seconds after the nominal time of 90-percent
thrust.

A progr_aed propellant-flowrate mixture-ratio shift occurs

100.0 seconds after the nominai time of_O_percen_ thrust during

the first-opportunity burn.

=

__-- . __

The LOX/LH 2 flowrate mixture ratios

2-3
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2.2 (Continued)

are approximately 4.3 before the shift and 4.9 after the shift.

The second-opportunity S-IVB burn does not have a mixture-ratio

shift and the full boost duration occurs at a flowrate mixture

ratio of approximately 4.9. S-IVB second cutoff (GCS2) is

guidance commanded when the translunar hypersurface is achieved.

Timebase 7 initiation is simulated 0.21 second after GCS2, and

translunar injection is defined to occur i0.0 seconds after GCS2.

A summary of timebase 6 and GCS2 times for the September launch

window is presented in Table 2-I.

Profiles of altitude, inertial velocity, inertial path angle,

inertial heading angle, angle of attack, F/M, and radius are

presented in Figures 2-24 through 2-37 for both September 13

translunar injection opportunities. The variations of the tar-

geted hypersurface-defining parameters C 3 (twice the specific

energy of the translunar orbit), cosine _ (cosine of the angle

between the target vector and perigee of the translunar orbit),

translunar orbit eccentricity, target-vector right ascension,

and target-vector declination for the September 1969 launch

window are presented in Figures 2-38 through 2-44.

2.3 PROPELLANT RESERVES SUMMARY

The variation of usable propellant reserves available at GCS2

during the September 13 launch window is shown in Figure 2-45.

The usable propellant remaining at GCS2 for the September 1969

launch window is summarized in Table 2-II.

Flight Performance Reserves (FPR) compensate for launch vehicle

and environmental Derturbations. FPR is calculated as the

root-sum-square of negative launch vehicle mass dispersions

at GCS2. These dispersions are determined from available esti-

mates of launch vehicle subsystem and environmental 3o pertur-

bations. Assuming normal distribution, availability of the re-

quired reserves provides 99.865 percent assurance that the launch

vehicle has the performance capability to complete the targeted

mission. The Dispersion Analysis for the AS-507 G mission is

presently incomplete; however, an approximation of the required

reserves can be obtained from the AS-506 G Mission Dispersion

Analysis (Reference 13). The AS-506 G Mission Analysis specifies

an FPR requirement of 2924.8 pounds of propellant (2266.8 pounds

of LOX and 658.0 pounds of LH2).

2.4 COAST IN TRANSLUNAR ORBIT AND SLINGSHOT OPERATIONS

The simulated translunar-orbit S-IVB coast-phase attitude and

vent timeline is presented in Table 2-III. Following S-IVB cut-

off, the translunar orbit is perturbed by a propulsive hydrogen

vent that lasts for 15 minutes. After the hydrogen vent closes,

2-4
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2.4 (Continued)
ZL_ Z _- _ _ T _ZI_ Z Z_ Z _ i __ ±Zf Z L

the vehicle maneuvers to the commanded TD&E attitude and this

attitude is maintained inertially throughout TD&E operations.

After spacecraft separation is completed, the S-IVB stage maneu-

vers to the slingshot attitude, a constant attitude relative to

local horizontal coordinates. The retrograde velocity required

to achieve S-IVB slingshot past the trailing side of the moon

and into a solar orbi_ is provided by propulsive hydrogen vent-

ing, a LOX dump £hr0ugh the J-2 engine, and an APS ullage-motor
burn. " _ _

-- L

Z

Z

The _-IVB spent-stage trajectory is simulated from the time of

LV/uSM separation until 250 hours after launch. The slingshot

_V is applied instantaneously at 9058 seconds after GCS2. " Varia-

•tion in S-IVB mass during the slingshot propulsive operations

from launch day £o iaunch day and across each launch window

causes the slingshot AV to be variable. A single value of AV

is s imul@ted for each launch day; for September 13 the simulated

_:]va_l_e is 35. 0 mete rS/se_66nd. A different slih_-attitude is

_mplemented for each launch day. The Slingsbot_a_titude is main-

tained relative to the local horizontal coordinate system through-= =

out slingshot operations. The slingshot attitude simulated for

launch on September 13, 1969 is specified in Table 2-III. The

Slingshot AV magnitude and vehicle attitude are obtained from

Referenc_ 7. All nominal September 13 trajectories for which

slingshot operations are simulated resui£ in S-IVB lunar s!ing-

shot and earth escape. S-IVB radius at periselenum for Septem-

ber 13 launch is presented in Figure 2-46.

Midcourse correction velocity requirements (TLMC _V) at 1 hour

and 50 minutes after translunar injection are presented as a

function of launch azimuth for September 13 launch in Figure

2-47 and for the September launch window in Tabie 2-IV. TLMC

AV_values presented in Table 2-IV for _iaunch on_Septembe_

and 18 are based upon preliminary trajectory simulations that
do not include the refinements defined in Reference 7 and minor

data corrections. However, implementation of these simulation

_efinements results in only minor changes to values of TLMC _V.

The desired TLMC _V is 6.1 meters/second and is consistent with

the planned spacecraft evasive maneuver. Spacecraft midcourse

correction velocity requirements at 7 hours after TLI following

overspeed cutoff and the spacecraft separation/evasive maneuver

are presented in Figure 2-48 and Table 2-V. The spacecraft sep-

aration/evasive maneuver is simulated at 1 hour and 50 minutes

after TLI as an instantaneous _V of 20 feet/second applied in a

local-horizontal-referenced direction of -75.0 degrees pitch and

0.0 degrees yaw. Translunar flight times for the Sep£ember launch

window are shown in Fiqure 2-49.

2-5
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2.5 SPENT-STAGE IMPACT POSITIONS

The spent S-IC and S-II stages are jettisoned during nominal
launch vehicle boost flight to parking orbit and impact in the
Atlantic Ocean. Approximate masses of these pieces at imDact
are 363279 pounds and 102178 pounds for the S-IC and S-II stages,
respectively. Nominal impact positions for these stages are
established by simulating impact trajectories with the effects
of aerodynamic drag for each stage from the stage jettison
positions on the nominal trajectories for flight azimuths of
72, 78.051, 90, and 108 degrees. The computed impact positions
and impact ranges from the launch site are presented in Table
2-VI, Spent stages jettisoned during nominal flight impact at
approximately the same range from the launch site regardless of
the launch azimuth used (Figure 2-50).

An inflight malfunction during S-IVB first burn that requires
or causes preorbital J-2 engine shutdown may result in S-IVB/
IU/LM impact on the African Continent, Madagascar, or neighboring

islands. The vacuum impact traces across Africa resulting from

premature J-2 engine shutdown during previously nominal flight

along launch azimuths of 72, 78.051, 90, and 108 degrees are pre-

sented in Figure 2-51.

An inflight malfunction resulting in J-2 engine shutdown during

the S-IVB second burn does not result in land impact. The S-IVB

instantaneous perigee altitudes resulting from S-IVB second-burn

thrust loss during previously nominal flight are presented in

Figures 2-52 and 2-53 for both reignition opportunities for

launch on September 13 along an azimuth of 78.051 degrees.

2.6 FLIGHT PROFILE ENVELOPE

A statistical analysis of the effects of 3-sigma variations in

launch vehicle systems characteristics and environmental condi-

tions for the AS-507 G mission is not presently available. For

certain parameters, however, the 3-sigma statistical variations

are not expected to vary significantly from vehicle to vehicle.

AS-507 dispersions of these parameters are expected to be approxi-

mately the same as the dispersions generated during the analysis

of the AS-506 G mission (Reference 13). Application of the AS-

506G dispersions to the nominal AS-507G trajectory for 78.051

degrees launch azimuth and launch on September 13 results in

the flight profile envelopes at parking orbit insertion and

translunar injection presented in Tables 2-VII and 2-VIII.
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TABLE 2-I. TIMES OF TIMEBASE 6 AND SECOND S-IVB CUTOFF

(GCS2) FOR THE SEPTEMBER LAUNCH WINDOW

TRAJECTORY FIRST OPPORTUNITY SECOND OPPORTUNITY

Date/Azimuth TB6 GCS2 TB6 GCS2

September 13, 1969

72 ° 9979.625 10899.8.55 15302.375 16208.410

78.051 ° 9912.000 10833.049 15233.750 16140.857

81 °* 9868.000 10789.378 15188.875 16096.383

90 ° 9681.000 10602.870 15001.000 15909.078

99 °* 9418.250 10339.846 14737.250 15644.950

108 ° 9145.625 10066.351 14461.250 15367.702

September 15, 1969

72 °* i0213.375 11133.572 15534.375 16440.222

81 °* 10198.500 11119.563 15520.500 16427.797

90 °* 10114.875 11036.393 15434.875 16342.737

99 °* 9725.500 10646.851 15044.500 15952.026

108 °* 9351.875 10272.715 14667.875 15574.183

September 18, 1969

72 °* 9961.375 10882.178 15270.375 16176.570

81 °* 9828.500 10750.616 15146.500 16053.958

90 °* 9619.875 10542.560 14938.875 15846.825

99 °* 9345.500 10267.938 14659.500 15567.160

108 °* 9074.875 9996.174 14375.875 15282.595

*The GCS2 times for these dates and azimuths are based upon the

times published in Reference 26, but are adjusted to reflect the

differences in burn time noted during preparation of improved

simulations of September 13 trajectories for azimuths of 72, 90,

and 108 degrees.

J

2-30



D5-15551 (I)-7

_--T

).-
_J
UJ

TUl

X_

--_ _ __ 2" ,C"C

\

!
1
l

-- II/

_I I

-NNN

L_

Ng_

_T !:i

i

|
l
i
G

k.
l•

o _

°

,°

l .

[:

_313W071W - 30nlIllV

2-31

1 D
l

|

o_
o
z
o
__)
bJ
t_

l

co

w
o_

o0
bJ

#.-

o
n-
h

LO

[3
Z
O
U
kU
(n

0O
>

I

_0

(_9
Z

D >-
[3 _-

U] Z
F D

O

',nO
n"
tU _-
> _0

kU
[3 U_
D

_] D
< _0

t_
I

w

D
L0

U_



D5-15551 (I)-7

Z
O

I.--

M

Z

IAI

Ill

ill
l/ll._

xO

-r -r -r
I'--0--I--

_zz
l-.ee...iM

I_INN

WWI_J

WW

! ! !

_QO

u

|

)..
-J
W

rq
_P-4'

w:

l.d
i.-I

l I

\
k.

%-

\
'k.
\

| I

S_13.1.311_]'I]_I- 30ClJ.T.I.'lV

| O

O
(J
l.,J
12)

!

(D

W

.(
_D

(D

U_

W

O

,-,>-
I I--

H
Z

(9 D
Z _-

n, O
D 0-
O 0_

O
W
)- O

Z
O
(3

Ul UJ
D Ul

n,
W Z
>

D
UJ m
o
D O
I- Z

O

j UJ
< _I

In
e_
I

t_

W

D
(9
I--4

u.

)

2-32 ')



i

D5-15551 (I)-7

7 7

!

i _n
o
Z
o
t_
u_
ul

I

tO

t_
oo

oO

:E

0
0¢
u_

u_

O0
>

I

(.9
Z

D
0

Ld _-

Z

D 0

bJ 0

P

I--4

[3 11
0
.J
W Z
> n"

D
.j m
<

F Z
O_ 0
bJ (J
Z Ld

(N
I

('4

bJ
O_
D
0

[1

=--

|

I_.__ _ _:_i
; _-3_-_=z....-_

2-33



D5-15551 (I)-7

Z
Q

M

w

m

i(_)
_0

xO

IXI

X;_Ir

NNIN_

l*J I._ I.U

WW

I I I

i'-_o

i .

)..
-I
L¢/
N-

Z:,

XI-
O

.(

I,--

.,c

O

l--I

!

\
\

\

\
\

\
\
\
\

\

| I I
0N0_)gS/.5_3131&l - IIID073A 7VllU3N[

!

o
Z
(D

w
(n

t

w
_n

m

F-

o

u.

>

!
(n

(.9
Z

67 >-
j-

W
_- Z

_7
I- I-

_Z
(n O
D (I

0: O
W
> O

Z
>- O

,-, b]

_J
b] Z

D
J 0O
<

_- Z
," O
W O
Z W

I

b_
Of
D
(.9

11

2-34



,S_=7- "

D5-15551 (I) -7

I



D5-15551 (I) -7

D

Z
O

#--

Z

I.i.1
n_

nn

..-, Ul
ou

xo

III

z_r
ib,,,_ _ ab,,,j

g"4 %t r_,_

W W

I I i

_oo

!,- (1_

I :

I:-°

)-
_I

I--

IK

Xl-
O
(M

I--

UI,.
O

\
\

\
\

\

d_. m Im
o D _

\
\

,..X

\

, >

$331_33K3 - 3"19NV HlVd qVlI_3NT

i

i

?

0
z
o
(_J
LIJ

I

(.D

W

OD
u.J
'I-

I,-

o
Ix
u.

Ld
I-

I--

Z >-

D Z
0 D

W 0_
5- O

O
_q
D O
U_ Z

O
UJ O
> UJ

CO
_J
_J
C9 Z
Z
< D

m
I

O
< Z

[3
J W
< CO
I"-4

_- m

_j H
Z t

0]
c_

Ld

D
tO

LL

2-36 :)
..J



| _

L-- • • ,

=

2_ __ _

D5-15551(I)-7

I I 1

i

i
!

$33M030 - 379NV 9N|OV3H 7V]IB3NI

-|

D
g

2-37

t9
Z
p_

D )"

w -
Z Z

O

0

D (_

n_ C_
W

u_ > b

z
o W 0_

UJ
_n [9 11

Z
<

Z
,. [9

Z O

w [3

z I ©

u ] W

< t_
W

m. >

z
tn

O

I

_N

0[

LL

._ J

. c



D5-15551 (I)-7 ,_

)-
_J
W

_5
a.

C)

_ i_ I_" ....

q(..!

','I"

xo O_ --

LI.I

%

F--

I

III

1441'41;"4
._<.C

L_ tlJ [AI

o9o'

000

• 2

__---

b

%

%

%

%%

.....1-7
\ . I i
" • I !

....... " i

°

% ,

I

• \

:I

\

1"
i-7

-)

°

\
%

\

b

I

%

%
%

/ I

I

I

I

I

-- ]---_

!

............. 4 ....

I

• t

°

°

\ ,
.

°

.

.

i
I -
I

...... i

....... t

I

I

S33tP'J]0 - 379NV 9NIOV3H 7Vll_SNI

In
c_
z
o
LJ
hi
Ul

I

(D

hi
(.n

{D

E

I--

:E
0
IX

LI.I

]E

p-

tO
Z

D >-
O H

W Z
E D

H

H _r
O

U_ (1
D (I

O
rr
td _]

0
u] U
3 u]
tO U_
Z
<

Z
tO
Z D
-- m
O
< []
u] Z
I O

u
j b]
< 0_

H

Z ,

I

b]
0_
O
[9

[1

2-38 i_/



)

:_ = _

W
3:__

D5-15551 (I)-7

2-39

m
>

I
d_

t9
Z

D
0

w Z
D

I

Ld m

,,, E

4[

Ir

o D
t_

,,, O
x O

__ W Z
J O
t90
Z U]
< 0_

rl

I

U]
0_
D
(9

U-



D5-1555i (I)-7

w

U%
w

tUN

ZOWJw_

e- _--u.
q[ !

_--TI

Z
'--'ZZ

Tt_t_
_bJt_

XO)-

III

DDD
_'TT

t_Wt_
L_W_

_tgt_
W

I I I

I ;e :

t:

1

w:

w

0

2

2

°o _

//
l

t£

° .;*"

• ° °°

-f
/

6m 91 _ el

:/g

!

$

:iz

- m

...-!;:

/

S3)_I_)(] - W3VIIV JO ]lgNV

o
z
o
o
L,J
(n

I

Ld
Or)
_C

o0
I.,J
w-

'r
0
n,"
L_

I.--

m
>

I
(n

(.9
Z

n, >-
D H
O --

Z
b]D
E P

0_
P O

n
0_ n
D O

n" rl
w Z
> O

O
K LU
O
< u
H
H Z
< 0_

D
b_ 00
O

O
b] Z
J O
O O
Z U_
< Ul

M

I

[U
0_
D
0

b_

)

2-40 ._J



.... D5-15551 (I)-7

>-
.J

O_

_N

_ 0

ff Z_'-

_X

Z

IXI

bj _ u_
E] _D t3

U"l

2 _

i , !

:'2 122
-2

__ r__

r
I

...... 4

%

m

41

q

p__

em

Z**ONOD3S/SM31_W - OIIW_ SSVW-OI-ISnMHI

--|

-|

m

m

0
Z

D P
O --

Z
W .D
E H
- E
P O

0_

.-]O
_O

u_ fr H
n W (hz
o > 0C
O _-_
bd

u_ O LL

i
F-

(o < Z

u_ D
m U_ 0_
u_ tO_E
-- < O
_- E Z
x i O
o O O
rr
u. Pb]

LU
_Z H

-- U_ (]D
D >
_y H

p U_

(_
I

C_

[d
n,
D
O

Lt

=

T_-

2-41



III
@-- I-- @.-

TT_-

NNN

I._I I._ I_i
l.iJ laJ I,,i,I

_.-._(_9 (.0
hll_W
f"i 0 _

I I I

in

,

\
\

\
\

\

i

Ze,(_9_I_3134 - Ol LVM SSVN-0/-LSnMHI

°

q.

(n
n
z
o
(2

(n

I

u)

(n
,,(
m
w

I---

0

b.

ImJ

L9
Z

D
O Z

D
W _-

O

0_
O

D
O

n, Z
W O
> D

w
O 01

< Z
n, n,

D
m

< O
5- Z
I O
O D
_- W

F-
01 m
D >

I I
F

In
(n
I
(N

W

D
[_9

U.

2 -42



D5-15551 (I)-7

i

!

l

I--
| __
|

i

2-43

---|

R

_n
---- i.-%

z
o

_. LL.i
Ul

UD

m
-- I.M

IK
121
112

.... E

m
>

I
t_

(_9
Z

D
0

>-

E
Z

P D
H

D 0
tO 0_
rr E
U] 0
>

P

D

rr
Z

t) n_
D

P

Z 0
td Z
(3 0
0 o
b] U]

[0

I

b]
n_
D
O

U.



D5-15551 (I) -7

Z
O

M

Z
t9
M

ri-

m
>6,4

_u

xo

III

DDD
_'TT

_n,n-

OO0
! i !

ooo

._1

x
0

n

@.--

o

tl,I]

I--i
0

-\
,%

S • @
S 8 S

g8313_071.

\
I-

)°
°

l
I

I .....

0

- SOIOV_ 3I_1N33039

O
z
o
u

o9

I

C.D

U.I
U_

en

]K
O

U-

It-

).-

(.9
Z

D
0

W

O_
D
tO

W
>

09
D

0
<

0

Z
W
0
0
W
tO

h

I

w

D
tO

b_

>-

H

Z
D

O_
0
O_
O.
0

0
Z
0
O
W
m

z
n,
D

0
Z
0
o
Ld

m

I

m



D5- 15551 (I) -7

_J - :_ L ]L

:_r

z

1

..... +.____ ....

,X: ,-./r_ ........

U_I l.u.l.U_l
r,% IX_ rr,

U..lI._ U_l

_,.CL

L._ l.ulLI.I

4OE]

!

I _aNo_3_/
!
i
!

b =
T

------r ..........

, (

i

...... A...........

i

I !
_ ! .... i .....

I l

..... | ......

I _

I I

i

[

I

]

!

SI313NO]II - (AglJ3N3

cO

I

3I:1133dS

2-45

l

oh

r--

I

co

.o

-0

o
.,o

qo

.00
¢o

"co

o
"cO

¢-._

w

c_

I

"r

N

Z

Z_

<D
c_

Z
i-...i

-I-

z

I..,.I
l--
r_

l.,.J
u'1

n-
l--

_f

CD
l-u

O

I--
_:C

f.o

F-

C_

r,.-

Z

u'1

':::C
c_

I.--

CO

I
¢,4

Lul
C_

ID
C_
I-.-4

[J_



D5-15551 (I)-7

..... 4--

I

C") u_ 00

F"" f'- r-"

,,,-,v" ,-,".....

L_ UJ '"

LJJ L_ L_

F--F--F--

LJJ L_LJJ_ ___
U'I U') O')

i
tD

0

I

------ J

....... [ t--

0

0

i

0

----4-----

I

i , .

CD

CO

f_

0

D 3NISOD

(

, r

-- I

!

I

I

0

C_

C-O

!
i

0

0

CO
0

LO

04

I

O0
:=CO

q

__,o

_D

UO
i,i
i,i

LJJ

i

-r

D

N

-T-

O

Z

D

,m[

..J

rv-

r_

L._

F--

t_J

U')

>-

i--

Z

F--

0

r_

r_

0

!

U9
m_

i,i

-I-

F-

m,"

0
I,

Z

0

F-

m,-

b

Ld

Z

0

0

O_
CO

I

C_J

L_
r_

_D

H

3

0

z

-r

L_)

z

D

._J

2-46



D5-!5551 (i) -7

o 3_IS09

2-47

co
-CD

-o

p.--

(D
-O

p.--

%o

cO
"o0

o

"co

UD
"r--.

¢,j

r---

.oo

ILl
gh

!

-1-

r..J

n-
(_)
z

.J

LcJ

u_

r%

!,,
L,D

>-
i--

Z
--1

m_
o

o
I

z
0

L_

t--

0
L_

0
I--.I

v-

ial "r"

0_-_

o

I

LLI
r_

L_-

=



D5-15551 (I)-7

I
i

! i

AII31_IN3333

OD
-0

i,---

-0

0
-0

i--,-

,,.o
oh

O4

O%

0o
_cO

"co

c9
"0o

,,.o
"I",-.

e,,l
"r'-.,

o
o

c3

(.r)

LaJ

LIJ
¢v"

C_q
La.J
¢m

-r

I--

I

(.9
z

._J

I,i

r_

I,I

I--"
EL
ILl
Ll]

I,I
I

Og

0
Lu

Z
0

Og

D>

>-

Z

L_

mm
eg_

O0
C3

OgZ

Z_
D
-JI
O')O

ZZ

Og_

I

c_J

L_

(_O

2-48



D5- 15551 (I) -7

L_

_+--

l

+

E:

__m

|

o
N

|

i
I
|

+_- __h

$33W930

I

o

o

I

°__

o

_0

=

- NOISN3DSV IH91_

2-49

___+

o

co

,<t

r--

__ J

c)

__ _---

.......

.....

o

4o

o_

"co

cD
"co

%O

r-.

UO±O3A ±3ONVI

L_
L_

I

D

N

(..)
z
D

I

Z

Og
W

c_
CD

z
o

z
LL_
o
(29

}--
I
(_9

cn
o

o
h_
>

,,,cD
Luc_
cIcz

!

c-J

ILl
CC

b--



D5-15551 (I)-7

$33W930 - N011VNIqO30 W0133A 13OWVI

r_

W
C_

td

b-
C)-
W

>-

Z
D

i,i tY

,,, o

£D o_

o
o t

F--

t or)

F-- 'I
D

N _-

-i- O

D

F--

_J

(.D
h_

ev-

(D
F-
QD

(D
em

Z

l_.-r
ILl(--)
_DZ
ev'D

F---A

!

CM

ht_

CK

H

o-

D

?

2-50



7=9 =

_,D5-15551 (I)-7

==

......... !

I

I

7

_) ix_ oO
-- r--- I---

..w ,-,-m_L----

u.J I.i.Il.iJ

_j imj ,,i-----

Q.I_-

1-
o

-i

........ 7

!

(

i ,
-- [_r__ _---- __A

I . i

_ N

OO
...... • O

t-
t.o

c,d

O

!

I
CD CO

£33_930 - NOI1VNI793a WO193A 139HVl

2--51

_9
W

C_

W
C_

I

7r
I-

N

-c

z

,<



D5-15551 (I)-7

0

oO

--q---I---

I
i

!

SaNflOd - 9NINIVN3_ INVqq3dOad

0'9
L.ul
L.uf

_.'.5_

L.*_i

!,

.n,-

I--
D

P---4

N

--1-
(_/,

D

...J

kid

O_
r"--

LJ_I

en

l'--
r_
l.ul

U9

O9
r'-

cg

O
L.L_

¢k.l
0'3

¢..D

I.--
,,_

(..9
z

I--,4

z

1.4j

I--
z

_,J
_..I

t..,.
0

¢._

!

2-52



TABLE 2-II.

D5-15551 (I) -7

SUMMARY OF PROPELLANT REMAINING AT

SEPTEMBER 1969 LAUNCH WINDOW
GCS2 FOR

- =

Launch

Date

9/13/69

Azimuth/

 tun i

72°/I

720/2

LOX LH 2 Total

Remaining Remaining Propellant

In Tanks in Tanks Remaining

and Lines and Lines in Tanks &

at GCS2 at GCS2 Lines at

(ib) (ib) GCS2 (ib)

Usable*

Propellant

Remaining
in Tanks

at GCS2

(ib)

5465 2260 7725 6271

5316 2236 7552 6094

78-051°/i 5917 2364 8281 6827

78"051°/2 5667 2319 7986 6528

9/15/69

81°/1.* 6066 2402 8468 7014

81°/2"* 5788 2352 8140 6682

90o/1 6246 2471 8717 7263

90°/2 5937 2414 8351 6893

99o/1.* 6023 2470 8493 7039

99o/2** 5756 2421 8177 6719

I0 8°/1 5400 2390 7790 6336

108°/2 5282 2369 7651 619_3

720/I** 5480 2223 7703 6249

720/2** 5393 2212 7605 6147

9/10/69

81°/1.* 6191 2372 8563 7109

81°/2** 5872 2313 8185 6727

900/1.* 6386 2426 8812 7358

900/2** 6024 2359 8383 6925

99°/I** 6121 2437 8558 7104

990/2** 5826 2383 8209 6751

5353

5339
2344 7697

2346 7685

7455

7482

8120

8171

72o/1.* 5239 2216

72°/2.* 5254 2228

81°/1.* 5772 2348

81°/2** 5808 2363

2-53
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D5-15551 (I) -7

TABLE 2-II. SUMMARYOF PROPELLANTREMAINING AT GCS2 FOR
SEPTEMBER1969 LAUNCHWINDOW(Continued)

Launch
Date

LOX LH2 Total Usable*
Remaining Remaining Propellant Propellant
in Tanks in Tanks Remaining Remaining
and Lines and Lines in Tanks & in Tanks

Azimuth/ at GCS2 at GCS2 Lines at at GCS2
Opportunity (Ib) (ib) GCS2 (ib) (ib)

9/18/69 90°/1 ** 5922 2415 8337 6883

900/2 ** 5989 2435 8424 6966

99°/1 ** 5688 2414 8102 6648

990/2 ** 5772 2437 8209 6751

108°/1 ** 5171 2354 7525 6071

108°/2 ** 5175 2361 7536 6078

* Based upon propellant residuals in the tanks and lines at

nominal LOX-depletion cutoff for 72 degrees flight azimuth

on September 13, 1969. LOX residuals at cutoff are 423

pounds for both first and second opportunity TLI boost.
LH residuals at cutoff are 1031 and 1035 pounds for first

an_ second opportunity, respectively.

** The LOX and LH 2 residuals for these dates and azimuths are

based upon the residuals published in Reference 26, but are

adjusted to reflect incremental differences in LOX and LH 2

residuals noted during preparation of improved simulations

of September 13 trajectories for azimuths of 72, 78.051, 90,

and 108 degrees.

5
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TABLE 2'III.

TIME

D5-15551 (I) -7

TRANSLUNAR ORBIT ATTITUDE AND=VENT TIMELINE

EVENT

T_,7 + 0.0 SEC

TB7 + 0.5 SEC

TB7 + 20.0 SEC

i
!

TB7 + 899.8 SEC

TB7 + 900.0 SEC

!

F

f--

!

J

!

I

!

!
|

_-__-

---_

TB7 + 7200.0 SEC

(TB8 + 0.0 SEC)

i
=

Maintain commanded cutoff inertial attitude.

H 2 Continuous Vent on.

Initiate maneuver to and maintain local

horizontal attitude. Simulated rates in

this maneuver are as follows:

0.3°/Sec Pitch

0.3°/Sec Yaw

0.5°/Sec Roll

H 2 Continuous Vent off.

Initiate maneuver to CSM separation atti-

tude. The separation attitude is specified

relative to local horizontal coordinates;

the commanded attitude is the inertial atti-

tude corresponding to the specified local

attitude at TB7 + 900 seconds. Simulated

vehicle rotation to this attitude is a£ 0.7

degree per second in pitch, yaw, and roll.

The attitudes of transposition, docking,

and ejection for the September 1969 launch

window are as follows:

LAUNCH PITCH YAW

DATE (DEG) (DEG)

13 and 15 September 120.0 40.0

18 September 120.0 -40.0

ROLL

(DEG)

180.0

180.0

Maneuver to and maintain the slingshot atti-

tude. The simulated slingshot attitude

angles for 13 September 1969 launch are

210, 0, 180, degrees pitch, yaw and roli.

These angles are commanded and maintained

relative to local horizontal coordinates.

Simulated rates in this maneuver are as

follows :

0.3°/Sec Pitch

0.3°/Sec Yaw

0.5°/Sec Roll

2-55
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D5-15551 (I)-7

TABLE 2-III.

TIME

TB8 + 0.4 SEC

TB8 + 720.0 SEC

TB8 + 1020.2 SEC

TB8 + 1858.0 SEC

TRANSLUNARORBIT ATTITUDE AND VENT TIMELINE
(Continued)

EVENT

H2 Continuous Vent on.

Begin LOX Dump.

End LOX Dump.

Apply slingshot AV. (Simulation of LOX
Dump, LH. Vent, and APS thrust is performed
• L

±nstantaneously.) The simulated AV magni-

tude for 13 September 1969 is 35.0 meters

per second.

TB8 + 2800.0 SEC

TB8 + 3700.0 SEC

TB8 + 3705.0 SEC

APS Ullage Ignition.

APS Ullage Cutoff.

Initiate maneuver to and maintain communi-

cations attitude of the following:

180 ° Pitch

0 ° Yaw

180 ° Roll

These angles are commanded relative to local
horizontal coordinates. Simulated rates in

this maneuver are as follows:

0.3°/Sec Pitch

0.3°/Sec Yaw

0.5°/Sec Roll

D

,9
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TABLE 2-IV. MIDCOURSE CORRECTION VELOCITY REQUIREMENTS

1 HOUR AND 50 MINUTES AFTER TLI FOLLOWING

OVERSPEED CUTOFF FOR THE SEPTEMBER LAUNCH

WINDOW

Launch Date

• 2

Sept_mnber 13, 1969

Azimuth

First

Opportunity
(m/see)

Second

Opportunity

72 6.075 5.525

78.051 6.099 5.282

81" 6.058 5.926

90 6.378 5.455

99* 6.341 6.154

108 6.400 5.905

September 15, 1969
d :

September 18, 1969

72*

81"

90*

99*

108"

72*

81"

90*

99*

108"

6.347 6.206

6.039 6.026

5.884 6.005

6.143 6.012

6.327 6.468

6.024 6.064

5.973 6.007

5.945 6.012

6.126 5.999

6.347 6.162

E_7=:

gl

| ::
ir

|
i

*The TLMC _V values for these dates and azimuths are as published

in Reference _26. Improved trajectory simulations prepared for

September 13 for launch azimuths of 72, 78.051, 90, and 108

degrees differ in TLMC AV requirements by less than 1.0 meter

per second from TLMC AV values presented in Reference 26.

i

_ili
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TABLE 2-V. SPACECRAFT MIDCOURSE CORRECTION VELOCITY

REQUIREMENTS 7 HOURS _FTER TLI FOLLOWING

OVERSPEED CUTOFF AND SPACECRAFT SEPARATION,/

EVASIVE MANEUVER FOR 13 SEPTEMBER 1969

Azimuth

(deg)

72.0

78.051

90.0

_08.0

r

2

k

First Opportunity

(m/see)

0.449

0.465

0.848

0.686

k

Second Opportunity

(m/see)

0.665

0.975

0.754

0.248

@

I
!
!
|

!
!
!
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SECTION 3

OPERATIONAL VEHICLE AND ENVIRONMENT CHARACTERISTICS

3_ 0 GENERAL _

This section defines AS-507 la_ch vehicle characteristics used

in this analysis. These characteristics are categorized as

configuration, aerodynamics, propulslon, mass, navigation,

guidance, control, and environmental data, and are presented in

Paragraphs 3.1 through 3.5.

3.1 VEHICLE CONFIGURATION SUMMARY

The basic AS-507 launch vehicle flight configurations used during

flight from lif£0ff through slingshot operat_6_ns_a_re shown in

Figure 3-1. The first three flight configurations are identified

by the main booster stage being used; i.e., S-IC stage configura-

t$on, S-II stage configuration, and S-IVB stage configuration.

The final LV flightconfiguration is the S-IVB stage and Instru-

ment Unit. configuration dimenslonal data, ini£iil mass charac-

teristics, and cutoff performance characteristics for the first

three configurations are summarized in Table 3-I.

The S-IC stage configuration is powered by five clustered F-1

engines that burn liquid oxygen (LOX) and RP-I (Kerosene) at an

approximate flowrate mixture ratio of 2.3. A time history of

S--IC mainstage thrust is presented in Figure 3-2.

The S-II stage configuration is propelled by five clustered J-2

_ngines that consume LOX and liquid hydrogen (LH2). Two-basic

propellant mixture ratios are used: a LOX/LH 2 flowrate mixture

_atio ofapproximately 5.5 is used for the first 322 seconds of

S-II mainstage 0peration, and a LOX/LH 2 ratio of approximately

4 2 is used during the remainder of S-II stage flight. The S-II

stage center engine is shut down by a timer Command at 299.0

_eConds if6er t_imebase 3 initiation. A time history of S-II

_ainstage £hrus_is presented in Figure 3-3. S-II stage config-

uration modifications result from inflight jettison Of the S-II

aft interstage and the Launch Escape Tower (LET). Jettison of

_hese pieces causes significant discrete mass losses.

The S-IVB stage configuration is powered by a single J-2 engine

Using LOX and LH 2 as the propellants. The LOX/LH 2 flowrate

mixture ratio used during the boost to parking orbit (S-IVB first

burn) is approximately 4.9. The second burn of the S-IVB stage

boosts the vehicle out of parking orbit onto the targeted trans-

lunar hypersurface. The S-IVB stage propellants are nominally

loaded for the second-opportunity-£ranslunar in_ection burn so

I
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3.1 (Continued)

that a mixture-ratio shift is required during the first-
opportunity injection boost to evenly deplete the fuel and
LOX. The LOX/LH2 flowrate mixture ratio during the S-IVB first-
opportunity injection boost is approximately 4.3 during the first
i00 seconds of burn, and 4.9 during the remainder of the burn.
The mixture ratio during the second-opportunity S-IVB burn is
approximately 4.9 during the complete burn duration. Time
histories of S-IVB mainstage thrust for the first and second
burn phases and two injection opportunities are presented in
Figures 3-4 through 3-6.

Shortly after injection, the Command and Service Modules sep-

arate from the LM/S-IVB, transpose, and dock with the LM.

During CSM first separation, the Spacecraft LM Adapter (SLA)

panels are jettisoned. After CSM/LM ejection from the launch

vehicle, the remaining S-IVB/IU configuration is the final LV

flight configuration. This configuration performs post-separation

launch vehicle operations including the slingshot maneuver.

3.2 AERODYNAMICS

AS-507 flight-vehicle and spent-stage aerodynamic characteris-

tics used in this analysis are obtained from the following

sources:

a. Vehicle axial-force coefficients as functions of Mach

number and angle of attack for the S-IC and S-II stage

flight configurations are obtained from References 14 and

15, respectively. S-IVB 6tage flight configuration data

are consistent with Reference 6 (See Section 1.4).

hl Normal-force coefficients and center-of-pressure data as

functions of Mach number and angle of attack are Obtained

from References 16 and 17 for the S-IC flight configuration,

from Reference 15 for the S-II flight configuration, and

from Reference 6 for the S-IVB flight configuration.

CQ Base-pressure force as a function of flight time for the

S-IC flight configuration is obtained from Reference 16.

The differential base pressure as a function of altitude

for the S-IC stage is given in Reference 14. Base-pressure

force for the S-II stage configuration is obtained from

Reference 18 as a function of time.

do Drag coefficients for tumbling launch vehicle spent stages

are obtained from Reference 15.

3-2
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3_ 3 PROPULSION AND MASS

Mainstage propulsion characteristics used in this analysis for

the S-IC, S-II, and S-IVB stages are obtained from MSFC tapes

numbered 31101, 32381, and 31104, respectively. Total mainstage

thrust profiles for these stages are presented in Figures 3-2

through 3-6. Specific propulsion parameters that are necessary

for stage performance comparisons are presented in Table 3-II

for the S-IC, S-II, and S-IVB stages.

S-IC thrust, referenced to sea-level atmospheric pressure, is
averaged over the time interval from first motion to the nearest

integer secondbefore center-engine cutoff to obtain the average

thrust shown in Table 3-II. The thrust is averaged at the

intervals that appear on the nominal S-IC propulsion tape. The

sea-level turbine exhaust thrust-at first mo_ig_ is also obtained

fr6m this tape. The average_fiowrate is based on the weight ....

difference between first m0tion and the nearest integer second

before _CO minus any auxiliary weight losses during S-IC burn.

Theaverage specific impulse is determined from the average

mainstage thrust and average flowrate. The total impulse is

determined from the average mainstage thrust and the time Lnter-

_a! specified. S-IC average values of thrust, specific impulse,

a_d tQt_!/!mpulse referenced to sea-level conditions are sig-

nificantly smailer than values bas@d on inflight atmospheric
conditions.

S-II and S-IVB stage propulsion parameters are determined for

the following time intervals:

!

i
| ____

m

i

E_

F__

a. S-II 90-percent thrust to S-II outboard-engine cutoff.

b. S-II 90-percent thrust to 90-percent thrus£ + 294.6 seconds.

c. S-II 90-percent thrust to 90-percent thrust + 322.0 seconds.

de

c_toff •

e.

S-II 9OTpercent thrust + 325.0 seconds to 0utboard-engine

g.

S-IVB first burn: 90-percent thrust to S-IVB GCSI.

S-IVB second burn - first opportunity:

i. 90-percent thrust to S-IVB GCS2.
d

2. 90-percent thrust to 90-percent thrust + 100.0 seconds.

3. 90-percent thrust + 101.0 seconds to GCS2.

S-IVB second burn - second opportunity: 90-percent thrust

to S-IVB GCS2.

The s-II and S-IVB vacuum thrust levels are averaged at 1-second

intervals over the periods specified in Enumerations a through

g. Other S-II and S-IVB propulsion parameters are obtained by

the same techniques used for the S-IC stage.

!
i

|
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3.3 (Continued)

Thrust histories during S-IC/S-II and S-II/S-IVB staging events
are presented in Figures 3-7 and 3-8. The data of these figures
provide a composite history of mainstage thrust decay, ullage
thrust, and mainstage thrust buildup. Thrust histories for
first- and second-burn S-IVB thrust decays, the S-IVB restart
sequence, and S-IVB thrust buildup after reignition are pre-
sented in Figures 3-9 through 3-12.

During the coast in parking orbit and during coast from trans-
lunar injection until the time to begin the maneuver to the
transposition, docking, and ejection (TD&E) attitude, APS
ullage-motor burns and propulsive hydrogen venting are used to
maintain propellant seating and to control LH2 tank pressure.
LH2 vent thrust histories during parking orbit and early post-
TLI coast are presented in Figures 3-13 and 3-14.

AS-507 launch vehicle mass characteristics are simulated using
data contained in MSFC mass data decks numbered 362A, 362B,
362C, and 362D. The simulated mass history at key events during
the mission is defined in Table 3-III. Vehicle mass values
shown in Table 3-III after S-IVB first cutoff do not agree with
the reference data because of differences in the propulsion-
predicted and simulated-trajectory S-IVB burn times.

3.4 NAVIGATION, GUIDANCE, AND CONTROL

The interrelationship between the navigation, guidance, and
control subsystems is presented in Figure 3-15. These three
subsystems operate as a unit to provide stabilized launch
vehicle flight and to achieve the desired mission objectives.

The ST-124M3 inertial platform provides gimbal angles and
measured velocity components through the Launch Vehicle Data
Adapter (LVDA) to the Launch Vehicle Digital Computer (LVDC).

Gravitational acceleration components as a function of vehicle

position are determined from a gravity model in the LVDC.

These components are integrated once by a trapezoidal method and

are then added to the platform velocities to obtain geocentric

inertial vehicle velocity. A second integration is then per- •

formed to yield vehicle position components. Platform velocities

are differentiated, and the reciprocal of the launch vehicle

thrust-to-mass ratio (F/M) is computed. During IGM phases of

flight, the vehicle position, velocity components, and the

reciprocal of F/M are input to the guidance equations.

A four-segment, open-loop tilt polynomial provides the pitch

attitude profile during S-IC stage flight. A tilt-arrest mode

of flight is initiated at 158.250 seconds after first motion.

O

J
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3.4 (Continued)

TLit arrest continues until the time of S-II stage IGM initiation,

approximately 41.3 seconds after S-IC outboard-engine cutoff.

A tilt-arrest mode is also used during S-II/S-IVB staging. IGM

is employed during both burns of the S-IVB stage and provides

cutQ_ c_D_ds at GC_! and scs___S_ee_ing-misalignment-

c0rr&ct_on angie inc_mentS are ad(_d to- IGM=pi{ch and yiw com-

mands after IGM initiation to improve vehicle flight performance.

IGM is reenabled during the translunar injection burn 14.5
seconds after lead thrust initiation.

The total pitch and yaw steering commands in pre-IGM and IGM

phases are input to minor-loop servicing of the digitized atti-

tude difference angles. The attitude difference angles are

transformed to thi body-fixed_aht_tude_error_ingies_and sent

t_QDgh the LVDA to provide analog signals to the control com-

p{iter. The veh_cie c0mmanded and ac£ual pitch_&nd°yiw attitudes

after min0r-10op Servlcing are presented during the boost-to-

parking-orbit phase of flight in Figures 3-16 through 3-27.
i_i+ i__ _ _ _ _c_i__ _ ......

The IGM steering parameters Xy, XZ, K1 and K 3 are presented in

Figures 3-28 through 3-31 for the S-II stage and in Figures 3-32

through 3-35 for the S-IVB stage first burn. The time-to-go in

the third stage of IGM, T3, is shown in Figure 3-36 for the first
S-IVB burn.

The vehicle commanded and actual pitch and yaw attitudes after

minor-loop servicing for the first- and second-opportunity S-IVB

second burns are presented in Figures 3_37 _hrough 3-44. The

corresponding IGM steering parameters, Xy, XZ, KI, and K 3 are

presented in Figures 3-45 through 3-52. IGM times-to-go during

the two boost-to-TLI opportunities are presentedin Figures 3-53
and 3-54.

The control computer processes and combines the attitude-error

and attitude-rate signals according to the control law to gen-

erate the control commands for each engine actuator. The essen-

tial elements of the flight-control computer needed to generate

the actuator commands for powered flight are identified in Figure

3-55. The associated angular limits are also shown.

Gimbaling the engines provides pitch, yaw, and roll control for

the S-IC and S-II stages_ One gimbaled engine provides pitch

and yaw control for S-IVB powered flight. An Auxiliary Propul-

sion System (APS) provides roll control during S-IVB powered and

coast flight and also provides pitch and yaw control during coast

flight.

F]ight control computer filters shape the attitude-error and

attitude-rate signals to achieve phase and gain stabilization.

F
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3.4 (Continued)

Inflight adjustment of control gains is accomplished by switching

in scaling resistors at discrete times during flight. The

vehicle body attitude rates predicted for the three stages of

powered flight are shown in Figures 3-56 through 3-65.

Simplified models of the guidance system filters compatible with

the vehicle model are used in the rigid-body simulation program.

The gains and filter configurations implemented are shown in

Table 3-IV. (See References 19 and 20.)

An ideal actuator model is considered adequate for this simula-

tion. Engine and actuator identification nomenclature is pre-

sented in Figure 3-66. Predicted S-IC, S-II, and S-IVB nozzle-

position time histories for both the pitch and yaw planes of

motion are shown in Figures 3-67 through 3-80.

3.5 ENVIRONMENT

The reference atmosphere for the AS-507 Launch Vehicle Opera-

tional Trajectory is obtained from Reference 21. The operational

trajectory is simulated in a mean 50-percentile September/

October wind. The winds used in the trajectory simulation for

the 72 through 82.5, 82.5 through 97.5, and 97.5 through 108

degrees launch azimuths are shown respectively in Figures 3-81

through 3-83. (See Reference 22.)

3-6
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TABLE 3--I. NOMINAL AS-507
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FLIGHT CONFIGURATION

S-IC S-II S-IVB

Stage Stage Stace

Flight Flight Flight

Configu- Configu- Configu-
ration ration ration

Length

Meters

(Feet)

Diameter

Meters

(Feet)

Initial Mass of

Configuration

Kilograms

(Pounds)

Flight

*Initial Prcpe]lant Mass

of Operating Booster

Stage

Kilograms

(Pounds)

*Initial Inert Mass

Operating Booster

Stage

Kilograms

(Pounds)

of

Inertial Velocity at

Engine Cutoff

Meters/Second

(Feet/Second)

110.65 59.67 34.83

(363.02) (195.77) (114.27)

10.06 10.06 6.6

(33.0) (33.0) (21.7)

2900960. 658532.

(6395523.) (1451815.)

165244.

(364301.)

2108565. 444303. 105805.

(4648591.) (979520.) (233260.)

132822. 36957. 11956.

(292822.) (81476.) (26359.)

6988.734%

(22928.917)

Altitude

Meters

(Feet)

at Engine Cutoff

2760.661%

(9057.286)

*Initial

t78.051 °

tt78.051 °

tt%78.051 o

69405.% 191151.%

(227707.) (627136.)

Characteristics are for Ground Liftoff.

Launch Azimuth.

First-Opportunity Restart 13 September 1969.

Second-Opportunity Restart 13 September 1969.

3-8

7791.386%

(25562.289)

10838.811+%

(35560.403)

10840.589+%%

(35566.236)

190629.t

(625423.)

322708.%%

(1058753.)

320286.%%t

(1050807.)

)
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SECTION 4

LAUNCH VEHICLE GUIDANCE AND TARGETING PRESETTINGS

4.0 LAUNCH VEHICLE GUIDANCE PRESETTINGS

Guidance presetting requirements for the Launch Vehicle

Flight Program are established by Reference 23. A list of

presettings to be prepared for this mission are specified in

Reference 4. Boost---t0-earth-parking-orbit guidance presettings

and definitions are presented in Table 4-I. Translunar-

injection-boost guidance presettings and definitions are

presented in Table 4-II. The presetting values presented in

these tables are Boeing-recommended values consistent with

vehicle characteristics and trajectory data presented in

Sections 2, 3, and 5.

The nominal tilt polynomial for the AS-507 mission is generated

for mean September through November winds. Polynomial coeffi-

cients and segment switch times are included in Table 4-I.

Simulated minor-loop pitch-attitude commands resulting from

use of this polynomial are presented in Table 4-III and in

Figure 3-16. The method used to establish the minor-loop

pitch-attitude commands is discussed in Reference 24.

4.1 LAUNCH VEHICLE TARGETING PRESETTINGS

Targeting presettings are the launch vehicle guidance preset-

tings that are dependent upon launch date and launch azimuth.

These presettings are furnished on PRESET tapes for mission

analysis studies, and are punched on octal cards for input to

the LVDC. Discussions of the techniques used in generating

these presettings, procedures Used to verify them, and Flight

Program implementation logic are contained in Reference 25.

Identification of AS-507G PRESET tapes is presented in Section

5. Definitions of targeting presettings used as inputs to the

Flight Program are presented in Table 4-IV. Presetting values
contained in Table 4-IV are for September 13, 1969 launch.

These values are typical of all targeting presettings data,

but ar e valid only for this specific launch date. A complete

listing of the octal-card presettings for the September 1969

launch month is provided in Table 4-V.

Guidance and targeting presettings and values presented in

Tables 4-I, 4-II, 4-IV, and 4-V are identical to those pub-

lished in Reference 26 with the following exceptions agreed

upon at the Reference 27 technical meeting:

a. The guidance presettings OMEGA and T2I are deleted.

f

4--].
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Co

dg

(Continued)

The sign of the value for H is changed to be consistent

with Flight Program logic.

The scale factor on the octal card for PAD is changed
from 25 to 0.

Values for the TD&E pitch, yaw, and roll attitude angles,
formerly not available, have been added.

j

9

4-2



D5-15551 (I) -7

I

!

,-4

F--
LU .._

I

O

tU_--

u90
DZ

>-
O.J

U_

_>-
_F--

F--Z

_-c.)

X'1-
<o.
_-0o

Z
O

m[

u,%
O

O

N

I
)-
.J

• O

0

)-

u_

u_

W

1-

0
_r
I--

Z
0

_9

,4)
0
I

0
0
N
,,t"
,-4

0',
t',-

g

0
,eC

4
Z
W

U.
U.

uJ
O

O
Z

Z Z
0 0

,,I" tm
@ @

_r _"

O L0

•-4 ,-4

I I

o _ _0

o _.

N 0

o g
I

4r3

w
z _

_ _Z

_O_ ZO

_Z

_ Z

Z O_ O _O

_ i W_

__ Z_Z

_ZZ _

_ZO _00

Z Z Z Z O
0 0 0 (D _ aS

N N
I I I

I_- ,-_ ,0 O

.-4 4- N --
N ,_) 00

n4 ,,0 N ,D
,-4 N N %'%

g g g
I I

O

• O

.n a_



uJ
D
Z ,--

Z Q
0

J

0

0
Z
_ Z

"t-

l:g

0 _
m Z

(D

z

t_ Z

uJ I-,,

m _

_ ev"

g

M
I

Olg

D5-15551 (I)-7

z; -(DW
_ uJZ _JO Z_._

I-- • :K '-.C) O n"

z zx

_- Z u. _-_ CD V_

0 I _ _ ZO_Z

L)
LU
u_

t.)
UJ

Z Z _

0

I

d%

_0 uo O
O h- u% •

_J

•1" Z

_-. 0o .J
u9 :> o.

00
n,
O

O •
Z..l

'_ Z

)-
u..J
OO

u9
_---Z

ZO
uJ_.,

_-,Z

U..J

uJ_.J
_DZ

_9 O O t.9 O O O

,JJ _J uJ L_ LIJ UJ LU

4"
u'%

u%
U_

tm O O O

00 _0 0_ ,-_

• OO ,=4

I I

O

O

tm

u.

O

o

,O

LL

4-4



i

.= =

l.u

Z

Z

v

I

b-

£D

Z
0

I--

Z
b--I

u.
u.I
(D

c :.......

D5-15551 (I)-7

!

0 _ _ _Z

_ 0

w_ _ O O_

_Z

_[

-,Z
U-_U

wO

ZO
(D.-,

_[I.-

O
_Z

TuJO

Z
0

(D
i-

b-
u_

W

Z<f

U3

Ug*-_

U3
w
_,DZ
Z ,'--'
,,(:[

,..j 0..
0
I,,,-, t.,I..I

_Z
',_ I.IJ

0

t_j
$
$

bu

_r

o

$=.=_

co
c.o

L.)

>
.J

T
b-

b-

7
UU
b-
u_
I--4

u9

Z
O

uO
I---4

LU

<_-_
>O

0
u'3J
I-.,-I

'1-2
I--0

I,,--I

u-I--
0"_

I.--
ZZ

b0w
J

LLI o.-
'-r" _'-

.-X-

4-5



w

Z

l-
Z

O

_0

O

(_9
Z

v
n-

X[
l-

uJ

C9

b-
u-)

O

n,
O
u.

u9
c_
Z

b-
b-
UJ
u9
UJ

O_

LU

£D

O

I

<

,-dU.

_nZ
_,t' ,,-d

0 U,. _.b

I--- ZT"

Z
,,,,.,, OI--

LI. Z_O_

O Z I-- _"

I,I.11--_,=_
_" I

LU_
UJ_

_..d"r 0
I--O.U.

Z
0

c.b ,-q
Of*-

I-

U
Z UJ

0
Z
_=_

F--
F-
LU

LIJ
Od 0

C')

Od U..7

_ N
Od>- 0

I

I.I.
I.I.
LI=I

0

Z
0

"1'-

,.,.I

Z
0

t'7
Z
0

I..U

Z
CD

r_

I

L_

N

-J

I--
Z
w
I--
0

,,_t
<I:
Z
0

1-,-

I-.,,-

.ff

"J
_-I.u
ZO
wCl

D5-15551 (I)-7

ao _ _i (.9 z
o _ :r _ _ ao

",," w uJ
u') u9

* (.9 O (.9

0 _ c7 v"

I o_

N O N

N -- O_
• O O O 4"

! ,.4 ,-4

O

.._ _ N

Z Z Z
_o oo ao

O_
0o

N
O4
_7

_d
Ul.

_E

Co
u'%

on

!

N _7

IJ. LI. _I-

4-6



f

m_ L

.jj

Z

0

J

0

0
Z

I

0

0
0
m

(,.9
Z

13_

Q

0

H
!

:

m
<

z
o

i,,-

z

Z
0

.JUJ

Z

z

LU

UJ

O.

=E

OoO

D5-15551 (I)-7

z

o3:
W..l--

0
r%0

WE
vl l,'l

Oil-

I-.,-.4
u9 1

"rU_
I--I,,4

I _'-
O..J •

I ,-.,UJ
V_ I..-k-
V) ,..,.._

Z Z Z Z Z

nm a_ _0 _0 O0 cO

UJ _="

"1- Z
I I-- -lU.I

0 _ "_ "

I--Z I-- I.I. _'_ (-}
'_" ,--,0 _"

UJ_ _ ZU.U.

I * "" _/) ).- UJ 0

0 ,_, i.. .j O_ .m

F--LL,-_ _,'_Z UJ'_:[ Z

I--_--_ Z _-'_ Z LI. _0
I _ Z_ C3UJ

:_ ¢/) "1- .__I-- l.--Z

_'UJ O U.Z I.-_1_.,_
i-.-,-4 0 O0 Z :_ _'-
I ,.iX: _ I.U L) U

0.._ _._ _--i..I Z

_1,- U. r%Z F=. U. U

Z

_n

t_
.J

I--
© z

0

0 0 0 0 0

Z Z Z Z Z

I'M

N N

tJ (..) '_
UJ UJ I_ E_

P-- r_a
_n 4"
oO -0
m- r_

o o
u,_ ,,I-
,,,3

o u___ 4:) O O

g i g _4 g
I

.-4 oo

r_ 00
,-4 ,-,4

@"

,--4

+

o

o_ o

N _
mt

.? 49 r-- co O _

LL LL LL LL LL
=E :E :E :E m:

O ,-4

LL LL "_
> > _ E3
CD O D _J

:E :IE Z
O

4-7



D5-15551 (I)-7

C_

uJ

Z

Z
0

e_
o

o
z

v

w-

o

I.-

D
o

o

o
z

i-.

uJ
e_

t_

z
,el
121

o

i--t
I

m

Z
0

Z

LI.
ill
0

Z
0

_.) ...4

JW Z
W (D

-- :%
7
D Z

O

Z ,-4
,-_ 00

W- eg

dJ u_
u9 O%
UJ I'-

_" r-4
O.

O

X
_[..J
o_fD

(D:£ O
of>- Z
O.u_ (D

Z
O

Z

,-4

r'-
O%
,-4

r'-

e4
I

r%

Z
CD

Z
O

O

Z

e4
o

o_

r,-
O
00
(-q

0

o
I

Z
(D

O

Z

o%

,-4

%o
p-
00

J
I

",4 zaZ '-*

Z_ _ _

O. _.UJ _D w

O_ w I--_..)

--- OZ I.I.0

-Jx -J _-_-O

,..__._ Z_I_ I--
W-Z ,-, _ LUZ _

Z-J 0 _" _._ _

_9 O

O

f,.

m-

,O

t.3
Z

.J

L_J
"I"

_-.

U.

o

LIJ

.J

L.>

k-
UJ
0
0

LIJ
0

_0
_3

_=_

an

0

O_

I--

00

W W W _J

O

,O
O

p-

,Oo
• 0

o ,
_ 0

0

t_
,13

N

e_
:g

0 CD C_ _. e..

h,..4

,,n

t_

,iI

0
4"
t_

t_
,0

r,,

I--

>.- _I:,.=.
I.=. ZU..
I=.,l

•r" z

Z _
U.I U.l

I,.=Z
0

Zl--

_" ,-=,_b
Li,l _*I _,..,

(.¢_I-. oO_
0,.I n

I,-.,J I-- Z _
ZW Z ,,_ oo
_o0 ',_ I

ZW ZZ,-,
0_'_ 0,,_ I

Z
0

(.-%

_r

_.9

I
r%

O

O

r%

Z

w.4

>
0
e_

4-8



A

Z

Z

-I,

o..

I
Im

klJ

0
k-

W-

0
0
130

0

Z

J..

tU
r,"

O.

z

!

I-4
I

Z
0

L_,-4

.Jw

w_ 0
-_ I 0,.

o

z
I- ,:( Z

Z 7 UJ

I-- Z I _-,

Z _ U.

Z w
(,_ ,..* W-

e_ u.
w_'z
UJC3_ U.

Z
_ 00

w

0 0

I--
I,-
w

w
o_
o.

0CO

0

0

D5-15551 (I)-7

:E

Z Z Z Z Z Z Z Z
o13 o13 (=3 _3 gO nn =3 O0 (3.

0 0 0 0 0 0 0 0 __)

_., _._ "_ _ _ "_ _ "_ w
z z z z z z z z

o', u_ h-. ,d"
oo 0', u'_ ,O
,d" oo Go _'_

' g ' . g _ •C3 O O • _'_
! "-_ I

O

O_

"_- lIE

W UJ

0 I_

I'_ I'_

Z

4-9



0
uJ

Z

Z

0

LJ
v

J

an
O_
0

0
Z

,_,

Ix:
,<
cu

"r"
I.-

,w-
,._
ud

l,-

I.-

u9
C)
0
.,_

ed
CD
I.L

Z

I.--
I.--
W

u9
W

0.

W

L)
Z

_D

I

<

Z
0

Z

ti.

bid
m_

Z
0

O_

..Jw
t_

Z

w

w
0_
o.

o_0

000

CL_

D5-15551(I)-7

O
O ,O <D

,',4

o.. N N
.J ki. _.D (..)

,..., v'_ U% _" , ::1£
<_ L_ "I" ,._ _) ,._
I-- I.-- I-- t.- ).-- I--

,,=.4

I
0
_0
0
p..

N
Pm

0
@

0

_J
k,-
k--

:E

_=_

_J
LU

LU
0

I
0
_7

oo
.0

co
oo

I

_=I

L>

6...

/
J

4-10



D5-15551 (I)-7

_m

uJ

Z

I--
Z
(D

u

J
m

o

0
Z

v

0,,

1"

w

0

0
if3

ii

Z

w

w

z

O

I

m
,<

Z
0

Z

IJ-
w
0

Z
0

=JILl
u_ O.

O L9 _.9

O- 0. o-

w uJ w
u9 _ u'1 ¢/I

O O O O
LU _ LU UJ

D _ _ 0 C_

N ,,I" ,0

I I I
0 _ "% '-_
Z _ _0 ,-_

I-- 0 _ 0 _ o_
h- co I_ I,- I_
uu co -,t _ t--

w 0_ N _ 0
.-_ I_- 0 N

I I

:£
<[..J
a_CD N m ,,1" O

OZ._
Z l&l_=,

tUWZ
u,1 u9 )-

I -_
W'_'O

u._-
u. .J

-r_-

I-- uJ
ZU.t.9
LUO_
,-_ I=-

,-Z I
U. LU I--

W%90_

L)_U.

t :[ s-
O %9 %9

N .% 4"

ILl W UJ W

O O %9 %9 O
LU _L_ W W W

N N et_ ..I" 0N N _

l'- h- h- I-- h.-

"r* Z .<
I-.-w ,-,

:DOO
(DwZ
fullu9 >-

I
l.u _¢ (D

_-O
U.I--

U_ .-;
O LU ,-.,

"rl--
_I==
I-- U..l
Zu.O

WO,,_
,=,,, I--
L.) I=.-u9
,=,,,Z I
U. UJ I-.

U.._" w9

C) W ,.-,
_.) w U=

O O O O _.9

O. O. _. O. _.

W w W Lu
_,9 u'_ u9 u9

_II W W b_J
0
UJ

+ I I I +

4) N em, O0 C_
,0 N ..I" f'- O
.0 ,,I" co N 0_

.0 P'- ..I- o0 N

•-_ h'% b'% _ .49

a0 _ ,O Ct, N

I I

•-_ N (.n 4" o

4-11



A

w

Z

Z

{D

(.b
v

l--

r_
(D

0
Z

I
I--

UJ

0
I-.

I--
u_

0
0
cO

0d

0
IJ.

0
Z

I.--
I--
W

I.LI
q.)
Z

r%

(..9

J
I

,<

Z
0

Z

u.

Z
0

0_- ]E I" sr

.=lUJ .-4 _=4 _-.
t/_ Q. 0. O.

D5-15551 (I)-7

_=.

N- LL
u5

Z
_.. QJ

UJMJ

._ ILl
Z_V_

(.9(._ w
Z _"
_...51" _=,

ZO_--

_I" U. O
Uj O ,_"
,," U.

UJ

_.- V% I=-

_.9 O

n_

I:

ZD

_Z _ _

Z

O_ _ZW _O

_Z _OZ_
_ Z_W_

_ _OWWO_O

_J ,h 4"

li_ W W W

V_ ¢,5 V_ Vl _9

W W UJ UJ UJ

_9 _ u5 W

I I I
O 0 0 0

uu O O m- 4"

_U ,0 ,O ,,t .-_

I ! I

O O ,0
,O ,0 •

,_ O, ey ,0

_..j N

O_ 4" 4" 4" 4" _u

O. u,1 I-- s-- I- I=- I--

w

4"

u9 O O
uu _u _[ :K

4-12



D5-15551 (I)-7

L

: .=

E

E

L

L

L

L

R

E

7

LU

Z

O

O

b--

[J

_-_ Z

L),-,

..JW u_
"I" V_ O
I--

W

O

u9

C3 _--
O

CI
LL

Z

W Z

W t.U ,13

H
I IE

w

z_J
LUZ

D
Z ,'%(.9
O

uJ_E

•-, LULL

(.9
sr,_

,',"u9
ii

Wu_
s-,w

_-u.

I.u I,--
sr V)

_Z

,, ::)
Z nn
,w Z I vl
::D w_-_

"l'v_
:1 -' a_

(.9 .t" u. l--

l.- w "m .'-,
u9 vl_ I1

_ I L9
,_" LUugZ

"1" --3::3::

UJ O_,_E •

_r --.j

_LLZ
UJ I-- (:L-_ UJ

QZ

L> tJ
LU W

oO

,--I ,--I

r_
p.

:E
LL

I
uJ -t" --I
V) I-- LU ,v"
_{ O U LU
LU OU _-

U E
_U Q _. C3

mzm_-
.-.,._LU

o_o.a

LU ,_( I--

E_JOZ
-._ I-- I/J

x_OM_

>.

Z
_-' 0

(-9 U_

>-

(J-l- I--

__ll--

W

Z _--

I.--0 w_*jm-t- ,_

e_" I--.- _JU.
_ m

"_W _,..__._

7"W ::_ I'-

A
W
Z

j
oo_ z

I-- I--

0 I w
/u') _j

:>A Lb
Z L)

I--I

_0 I.-
_-I- Z

W
l--Z _j
_-)w
.,_w I--

m
.13

E E :E
_. (.9 (.9 (_9 Z

L>
LU
V_

_J L)
LU
u9 Vl

E E

Z
O

Z
O

_J
:E
IL
4,
k--

N 04 e4

_ m m
L) O L) _J

W W LU UJ
u') ul V_ U9

:E :E E X:
: =

.O
0
0
O

O

O

• • ,-4

Lm O L_ O

_0 -- m_ O
•_ Lr_ co •
4- r4 r_ O

L_

O
O
O

g

Z O
U _

,.-t ' _ .'%
Z I-- t-- I,-

Z Z Z

uJ LU W

4-13



D5-15551 (T)-7

Z
O

A Im4

U2 b.,
Z

Z ,=,
b-_ IJ.

I-- OJ
Z O
O
(D

J

121

Z
,.,-, Z
v 0

-JW

l:g

iii

0

t_
O
0
cO

Z

uJ

m W

Z 0.

_D

I

I

OZ

F--LU

F-- C5 _=-

O_ "., UJ
C) "r _.
U. F- t/)

ILl

U.lZ

"I'e_

I,LI U. 0

Z Z (D

_D
Z

N

0 0 •

Z Z
ILl u_ u.l

X 'i-

uJ LU UJ

L_ _'_
I._ N
,--I U_

0" 0"

,4" -,'

Z
>.,a_

_._,

_Z
OLU
.J
uJ_.

>tD
tD

Z-J

_UJ

LU

U. t9

I O

O

O

N _ _'_

X X e_
tu u_ O
> > >

¢n
>- Z

O,.=q
_.9 u.i=-
O
.J _"

LAJ UJUJ

.J _-OoO

Z I*K

_, ,.._Z m-

i-- ..d UJ
U_ Z'_ _"

_J UJ n_" Od

tD Z
_= C:)

t#
LU

"_ UJ

N

O

0_ O
r- cO
i,,- ,.-i

Z
C:)

;,3
LU

O

Z
O

ILl

O

>=
I--

>

O
u9

O Z

c_

.J u_

Z
•-, u.

•" CD
n,
tu u_

Z
O Ua
Ua Z
-" CD
_-, O.
u9 T

ua (D
:n 4.>

Z _ (.9

ILl

O
a0
N

N

LLI

O

.0

•,0 N
L_ •

I

> > > > > X

LIJ
I-- •
<[Z

Oo_

O_-

_.>n,

UJLL
t.>
Z00
<Z>

_-, I

_D

ZCD

_-,U.

CDLU
F=-F--
t_>_n
u J>-

H_

A

)

4-14



7

Z
O

IC_ I--
LU

Z
Z ,-d

El

I--" U.#
Z O
C)

U

I-"

O

U
Z

Z

O. _¢.b :IZ I;"

#--

I.U

O
I'- _ N

_JW

O I'- U.I I.I.I

_d

U.

Z

I-"

Z
uO _-4

UJ I--

O.. I.I.I

Ua UJ

Z _.- •

o

H
I

D5-1555i (I)-7

4-15



J

0
0
oD

Z
0

UJ

Z

rY"

Z

.J

Z

1--

nl
0

0
Z

p-

UJ
_m
ILl

O_
G.

UJ

Z

t.b

J
H
I

<

Z
0

_.-

>_._
.=lW Z

I....

Z ud

Z

l--
uJ

0
LU •

cO

u_

o_O

a_>- Z

Z
a_

D5-15551 (I)-7

_J ILl Ud

O O O

0 , _
O,d _ ¢_

Z

_n

n_ n_

Z Z
_] ._I
0,. o.
w W

>-
I I-

_I *,._
<Z
OD

Wl--
n/n/
no

0..
b-i_.
<0

tTl--
IJJ u')

LL
I--

_0
O_I.L
7-
I-- O')

Z
--I0

ZI--

O_
ZO

Z
O0

l--

uJ
Z

0
e

t4

Z
U.

_Z

L>I--
iii n.'
_O
15. I5.

I--O
<

r_
_Z
WO

D,,I

I--
(.m_/
_O
FFII
7-

_O

Zl--
,-,<

OD
7_

Z

Z
O
I--

W
Z

O

..0
,--I

tY
Z
H

OO
k-Z

O
_-_

LUU9
l--

Z>

I

'.U

UU_
(..)D
ZO
,d

W.11[

O
I--tU

i:g 2: _

:K

U.J

s"

0
I

<[

O
u..

X:

>,,,,

I w
u_u9

.,,I0

Z

CD_
7_u

_u_

OD
u.._
w
rn-n

Z

iI[
0

_.)
t.lJ
t_

0
°

0

0

4-16



D5-15551 (I)-7

A

C3
_U

Z

=

Ow
Z ZO

O _Z

< _Om

< _OO
<<Z

C3

w

I

O
d
U_

Z

Q3

Z
O b-

,.. :v

u_

u. _3
uu >

I
(.n

0 0

_Z _ _Z

_Z

_ _0 _ Z

0 O O Z

LL,I W
(..) u') _ u') _b u,_

__9 ..J O --] O .-_ (.9

,_ ,-4 (_ _'4 _, N O
m- N ,_ O 4" O ,-_

g _ g _ g _

nn

rh _ C_ Z

Z O

0 u_

0
I

0
_0

g

0
4-

I

0
t_

4-17
= __ =



A

C_
w

Z

I--

Z
0
L)
w

J

121

Z
0

I,,,-

Z

Z

-J

Z

0
u

Z

w-

uJ

itl
e_

W

Z

_D

H
I

Z
0

_..),.N

>L)

..JW
V)

l--

Z

(3
Z

_=-

uJ

UJ

sr

Os"

oO
I

Z
0

uJ
Z
0

Z I

u,.
uJ e,,,
0 0

u.

Z

(3

_b

_E
(.9

U
uJ

0

sr
c_

OU.O
U. ,.,_ LL

"I-

E .-.

_..sr _

Z
OZ_U_

-, oO I-- Z

ZO _--
_ZSr_

_0_0
I--L_-, O.

.J_ZO

Z _, _.

Z_u.

(3

UJ

0

00

_=

D5-15551 (I)-7

_r E u'_
(3 (3 Z Z -.J
-., .-. O ED E

O t.) O O L) (J
UJ tU UJ UJ W _JJ
t_9 t4 V_ u9 tn u')

O O

• o • ,I
• • O O O O_

00 _J '_ U. U. L)

4-18



D5-15551 (I)-7

%
_J

m _

m

W

m

m
i

m

LU

Z

',.b
w

@

I-..

z

O Z

"9 ..jH]
Z u9

od
_c
Z

D
..$
u9

O
ii

Z

I,--
uJ _
m Z

u.I

,_ 0,.

M
I

,e_ ..J

ffl 01_

[--t n m

I

0
"1"o.

o_O

O_

Z
0 t.l=. ,,,-,

I,,--

z,,,

,,ff )-

_-,_Z

0
w
u_

0

rXl

I
n,"
0
0..

1-0,.
_C3
od

OZ
_0

I,.L l.IJ

ZoC

,-_ I,,i,,.
I--

Od _.,9

I,&.
_0

Zwl--

Z

Z Z_

Z_ Z Z

Z _ _

x_

sr Z

¢.b O 4-) _-% O

• t @ @

e_ co _ 0o
o

,-.#

N 4" _ ,0 ,0

Z

_ _

_Z_ xz_

¢.) ¢.)
uJ UJ

¢n ¢n
uJ
¢/%

,-.4 ,-.4

t_% o0 ,4O
N u,% O
I'-- O ,O

@

N ("4 N
4" 4" 4"

,,0
0
,,0

,.-4

N

N _'% N
'X X X

> > >

.-m

ee%

X

4-19



Z

Lu Z

Z U.
u4
Q

Z
0

2 0
L,_ ,==i
CI u.l
O _

Z
_ Z
_ O

u./ _ I,..1 Z

Z _._ _

Z

,...1

Z

Z _

0
u.

Z

t_ Z

t_. w-
l.u

u.l _ O

0

I-t
I

_ _ N

U.I

X;
0

"r

0
u_

_Z

0_
>- I--

Z
,jj

O.

0
0
.J

D5-15551 (I)-7

4-20



D5-15551 (I)-7

J

%
J

TABLE 4-III.

TIME FROM

TIMEBASE 1

11.852

12.727

13.602

14.477

15.352

16.227

17.102

17.977

18. 852

19.727

20.602

21.477

22.352

23.227

24.102

24.977

25.852 +

26.727

27.602

28.477

29.352

30.227

31.102

31.977

32.852

33.727

34.602

35.477

36,352

37.227

_38.102

38.977

39.852

40.727

41.602

42.477

43.352

44.227

45_102

45.977

_ 45. 852

47.727

48.602

49.477

50.352

MINOR-LOOP CHI

4-21

COMMANDS

MINOR-LOOP

CHI (DES)

- 0.29151

- 0.37823

- 0.47282

- 0.57650

- 0. 69042

- 0. 81565

- 0. 95321

- i. 10404

- 1.26899

- 1.44887

- 1.64438

- I. 85620

- 2. 08489

- 2. 33097

- 2.59488

- 2.87698

- 3. 17757

- 3.49688

- 3. 83505

- 4. 19218

- 4. 56827

- 4. 96326

- 5. 37703

- 5. 80937

- 6.26001

- 6.72860

- 7.21251

- 7.69612

- 8.17133

- 8.65457

- 9. 14522

- 9. 64269

-10.14639

-10.65579

-11.17037

- ii. 68963

-12.21311

- 12. 74037

-13.27100

- 13. 80461

-14.34084

-14.87935

-15.41985

- 15. 96205

- 16. 50570



TABLE 4-111.

D5-15551 (I)-7

MINOR-LOOPCHI COMMANDS(Continued)

TIME FROM
TIMEBASE 1

51.227

52.102

52.977

53.852

54.727

55.602

56.477

57.352

58.227

59.102

59.977

60.852

61.727

62.602

63.477

64.352

65.227

66.102

66.977

67.852

68.727

69.602

70.477

71.352

72.227

73.102

73.977

74.852

75.727

76.602

77.477

78.352

79.227

80.102

80.977

81.852

82.727

83.602

84.477

85.352

86.227

87.102

87.977

88.852

89.727

90.602

91.477

92.352

MINOR-LOOP

CHI (DEG)

-17.05057

-17.59645

-18.14319

-18.69062

-19.23862

-19.78711

-20.33601

-20.88529

-21.43492

-21.98491

-22.53532

-23.08619

-23.63762

-24.18973

-24.74267

-25.29659

-25.85170

-26.40823

-26.96641

-27.52653

-28.08187

-28.59730

-29.11361

-29.63348

-30.15792

-30.68785

-31.22398

-31.76689

-32.31702

- 32. 87462

-33.43983

-34.01260 _

-34.59274

-35.17991

-35.77361

-36.37318

-36.97783

-37.58660

-38.19836

-38. 81186

-39.42567

-40.03822

-40.64778

-41.25247

-41.85024

-42.43892

'-43.01616

-43.57945

J
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TABLE 4-III.

TIME FROM
TIMEBASE 1

93.227

94.102

94.977

95.852

96.727

97.602

98.477

99.352

100.227

101.102

101.977

102.852

103.727

104.602

105.477

106.352

107.227

108.102

108.977

109.852

110.727

111.602

112.477

113.352

114.227

115.102

115.977

116.852

117.727

118.602

119.477

120.352

121.227

122.102

122.977

123.852

124.727

125.602

126.477

127.352

128.227

129.102

129.977

130.852

131.727

132.602

05-15551 (I)-7

MINOR-LOOP CHI COMMANDS (Continued)

m

m

m

m

m

w

m

f

MINOR-LOOP

CHI (DEG)

-44.12616

-44.65347

-45.15842

-45.63790

-46.08791

-46.51240

-46.97201

-47.42389

-47.86815

-48.30492

-48.73431

-49.15643

-49.57140

-49.97935

-50.38039 ....

-50.77465

-51.16223

-51.54328

-51.91790

-52.28622

-52.64837

-53.00446

-53.35463

53.69900

54.03770

54.37085

54.69858

55.02102

55.33830

55.65055

55.95790

56.26048

56.55843

56.85187

57.14094

57.42578

57.70651

57.98328

58.25622

58.52546

58.79115

59.05342

59.31242

59.56828

59.82113

60.07114

4-23



D5-15551 (I)-7

TABLE 4-111.

TIME FROM
TIMEBASE 1

133.477

134.352

135.227

136.102

136.977

137. 852

138.727

139.602

140.477

141.352

142.227

143.102

143.977

144.852

145.727

146.602

147.477

148.352

149.227

150.102

150.977

151. 852

152.727

153.602

154.477

155.352

156.227

157.102

MINOR-LOOP CHI COMMANDS (Continued)

MINOR-LOOP

CHI (DEG)

-60.31842

-60.56314

-60.80542

-61.04542

-61.28327

-61.51913

-61.75314

-61.98545

-62.21620

-62.44554

-62.67362

-62.90059

-63.12660

-63.35180

-63.57634

-63.80038

-64.02406

-64.24754

-64.47098

-64.69452

-64.91833

-65.14256

-65. 36737

-65. 59291

-65.81935

-66.04684

-66.27554

-66.47256

4-24
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D5-15551 (I)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW

OCTAL OCTAL

ADD VALUE

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

015200146)14630

315201063146314

015202135101666

0152037777r7776

015210000013532

915211000015246

J[5212023615446

U15213023177706
015214004121012

016215004633156

315220024426422

015221026470334

0[5222310464750

015223310545716

0L5230[01227054

015231152622354

015232252525252

015233070707070

015234377777776

315235

015236

015237

015240001702134

015241002414282

015250000000000

015251044524220

015252176055430

015260044524220

015261131331210

015262000000000

015377

016000000000000

016001020356676

016002054164530

010003123455052

016004176055432

016005000000000

016006000000000

016007000000000

016010000000000

016011000000000

016012000000000

016013000000000

016014000000000

016015000000000

016016000000000

AZO 4.000000D-OI 0

AZS 2.0000000-01 0

THTEO 3.637837D-01 0

PAD -2.980232D-08 0

DVbRA 1.459500D 0014

DVBRB 1.6656008 0014

FA 7.725203D-02 0

FB 7.519447D-02 0

TAU3RA 5.322558D 0215

TAU3RB 6.1480430 0215

ALFTSA 8.0250050-02 0

ALFTSB 8.832118D-02 0

RNA 6.5733730 0623

RN8 6.576506D 0623

TSTA 8.357772D 0315

TST8 1.366862D 0415

DPITI 6.666667D-01 0

DYAWI 2.222222D-01 0

DROLLI 9.999999D-01 0

OPlT2 NOT AVAILABLE

DYAW2 NOT AVAILABLE

DROLL2 NOT AVAILABLE

T3PRA 2.4054590 0215

T3PRB 3.230873D 0215

TDI 0.0 15

TD2 4.693070D 0315

TO3 1.613939D 0415

TSDI 4.693070D 0315

TSD2 1.144632D 0415

TSD3 0.0 15

CKSI5 NOT AVAILABLE

TPAO 0.0 15

TPA1 2.107718D 0315

TPA2 5.661168D 0315

TPA3 1.069927D 0415

TPA4 1.613939D 0415

TPA5 0.0 15

TPA6 0.0 15

TPA7 0.0 15

TPAB 0.0 [5

TPA9 0.0 15

TPAIO 0.0 15

TPAII 0.0 15

TPA12 0.0 15

TPAI3 0.0 I_

TPAI4 0.0 15

AS-507 13 SEP 69

AS-507 13 SEP b9

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-507 13 SEP 69
AS-507 13 SEP 6g

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-50? 13 SEP 6g

AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-507 I3 SEP 6g

AS-507 13 SEP 6g

ASrSO? 13 SEP 69
AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-50? 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-507 13 SEP 69

AS-507 13 SEP.69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

4-38



R

mm!E_

L

m

D5-15551 (I)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL
ADD VALUE

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

J16017124474532

J16020772075734
,J16021772102342

UI6022772LO3626
016023772100366

}160247720Z2032

t_q25oQo09oooo
o_6o26ooooooooo
o16ozvoouoooooo

8ETAA

C3AO

C3AI

C3A2

C3A3

C3A4

C3A5

C3A6
C3A?

3.305411D-01 0

-1.541156D 0626

-1.538846D 0626

-1,538154D 0626

-1.5398490 0626

-1.5431410 0626

0.0 26

0.0 26
0.0 26

3 i60_0000000000 C3A8 0.0

o16o31ooooooooo

o16o32ooooooooo

o!6o33o0ooooooo
016034000000000

016035000000000

UI6036000000000

C3A9 0.0

C3A10 0.0

C3A11 0.0

C3A12 0.0

C3A15 0.0

C3A14 0.0

26
26

26

26
= =

26

26
26

o1604o3_67o5562

o_6o42375T24ovo

_16o4437_676662
016045000000000

016046000000000

COSAO 9.917429D-01 0

CUSAI 9.918068D-01 0

cosA2 9.9[652_o-oi o

COSA4 9.91690,,D-OZ0
COSA5 0,0 0

COSA6 0.0 0

AS-SOY _3 SEP 69
AS-_O_ ,3 SEP 6_
AS-507 13 SEP 69
AS-_OV 13 SEP 69
AS-507 13 SEP 69
AS-_OZ _3 SEP69
AS-50V 13 _EP O_ .....
AS-_OV 13 SEPO9
AS-_OV 13 SEP6_
AS-bO/ 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-_OV _3 SEP o9
AS-50/ 13 SEP 69

AS-_OV 13 S_P 6_
AS-507 13 SEP 69

AS-50? 13 SEP 69

AS-507 13 SEP 69

AS-50/ 13 SEP 69

AS,50? 13 SEP _? _ __

: _ = - _

O_sq5oooooooooo
016051000000000

016052000000000

016o53ooooooooo
01605466od_o

:: =:0i60550p0000_000
5t6656000000000

ut6q6o[o_1_6_2
oI6061!Q353!532

016062104351362

o16063105344124
01606_106_36316

ulsossooooooooo
QtOiqh6Qd_oo_O_Qo

_160B7600000000

01607o0000ooooo
016071000000000

016072000000000

o_6o7_ooooooooo
016oz_ooooooooo
_t 6_75o_ooooooo
016076000000000

J16100037644012

COSA7

CUSA8

COSA9

COSAIO

COSAII

COSAI2

COSAI3

C0SAI4

RASAO

RASA[

RASA2

RASA3

RASA_

RASA5

RASA6

RASA7

RASA8

RASA9

RASAIO

RASA11

RASAI2

RASA13

RASAI4

OECAO

0.0 0 AS-507

0.0 0 AS-507
0.0 0 AS-507

0.0 0 AS-50?

0,0 _ 0 AS-507

o.o - o AS-50Z
o.o _._ o ASv507
0.0 0 AS-501

2.624370D-01 0 AS-507

13 SEP.69 : ,_
13 SEP 69

13 SEP 69

!3 SE p 69
13 SEP 69

13 SEP g9

13 s.E.p=69
13 SEP 69

T3 SEP 69

2.6435610-01 O

2.6140630-01 0

2.712720D-01 0

2. 756226D-01 0

0.0 0

0.0 0

0.0 0

O.O 0

0,0 0

0°0 0

0.0 0

0.0 0

0.0 = O

0.0 O'

1.242982D-01 0

AS-507 _i3 _ SEP _9

AS-SOY 13 SEP 69
AS-SOY _3 SEP 69
AS-507 13 SEP 69

AS-507 13 SEP 69
AS-507 i3_SE_ 69
A$-507 _ i3 SEP_o4 ....

AS-507 13 SEP 69 ==
AS-50? 13 SEP 69

AS-SOY 13 SEP 69
AS-507 13 SEP 69

AS-507 13 SEP 69 .........

AS-50? 13 SEP 6g . .
AS-501 13 SEP 69

AS-507 IB SEP 69

4-39



TABLE 4-V.

05-15551(I)-7

AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBERLAUNCHWINDOW(Continued)

-h

OCTAL OCTAL

ADD VALUE

016101037761644

016102040152642

j16103040401442

016104040646646

016105000000000

016106000000000

]16107000000000

016110000000000

016111000000000

01o112000000000

01,6113000000000

016114000000000

0[6115000000000

016|16000000000

016120371360612

016121371365210

016122371366412

016123371362500

0161243?1353442

016125000000000

016126000000000

016127000000000

016|30000000000

016131000000000

016132000000000

016133000000000

016134000000000

016135000000000

016136000000000

016140000000000

016141020356676

016142056166530

016143123455052

016144176055432

[)16145000000000

016146000000000

016147000000000

016150000000000

016151000000000

016152000000000

016153000000000

016154000000000

016155000000000

016156000000000

016157125532036

:)16160772074656

016161772101300

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

DECAl 1.248918D-01 0 AS-50? 13 SEP 69

DECA2 1.2581500-01 0 AS-50I 13 SEP 69

DECA3 1.269651D-01 0 AS-50? 13 SEP 69

DECA4 1.2822590-01 0 AS-50/ 13 SEP 69

DECA5 0.0 0 AS-507 L3 SEP 69

DECA6 0.0 0 AS-50? 13 SEP 69

DECA7 0.0 0 AS-507 13 SEP 69

DECA8 0.0 0 AS-507 13 SEP 69

DECA9 0.0 0 AS-507 13 SEP 69

DECAIO 0.0 0 AS-50? 13 SEP 69

DECAII 0.0 0 AS-507 13 SEP 69

DECAl2 0.0 0 AS-507 13 SEP 69

DECAl3 0,0 0 AS-507 13 SEP 69

DECAl4 0.0 0 AS-507 13 SEP 69

ENAO 9.744932D-01 0 AS-507 13 SEP 69

ENAI 9.745215D-01 0 AS-507 13 SEP 69

ENA2 9.745371D-01 0 AS-507 13 SEP 69

ENA3 9.7450730-01 0 AS-507 13 SEP 69

ENA4 9.744535D-01 0 AS-507 13 SEP 60

ENA5 0.0 0 AS-507 13 SEP 69

ENA6 0.0 0 AS-501 i3 SEP 69

ENA7 0.0 0 AS-50? 13 SEP 69

ENA8 0.0 0 AS-50? 13 SEP 69

ENA9 0.0 0 AS-507 13 SEP 69

ENAIO 0.0 0 AS-507 13 SEP 69

ENAII 0.0 0 AS-507 13 SEP 69

ENAI2 0.0 0 AS-507 13 SEP 69

ENA13 0.0 0 AS-50? 13 SEP 69

ENAI4 0.0 0 AS-507 13 SEP 69

TPBO 0.0 15 AS-507 13 SEP 69

TPBI 2.107718D 0315 AS-50? 13 SEP 69

TPB2 5.661168D 03i5 AS-507 13 SEP 69

TPB3 [.069927D 0415 AS-507 13 SEP 69

TPB4 1.6139390 0415 AS-507 13 SEP 69

TPB5 0.0 15 AS-507 13 SEP 69

TP86 0.0 15 AS-507 13 SEP 69

TPB7 0.0 15 AS-50? 13 SEP 69

TP88 0.0 15 AS-507 13 SEP 69

TPB9 0.0 I5 AS-507 13 SEP 60

TPBIO 0.0 15 AS-507 13 SEP 69

TPSII 0.0 I5 AS-507 13 SEP 69

TPBI2 0.0 15 AS-507 13 SEP 69

TPBI3 0.0 15 AS-507 13 SEP 69

TPBI4 0.0 15 AS-507 13 SEP 69

BETAB " 3.346715D-01 0 AS-507 13 SEP 69

C380 -1.541714D 062d AS-507 13 SEP 69

C3BI -I.539392D 0626 AS-507 13 SEP 69

J

]
2
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D5-15551 (I)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARDLISTING
FOR THE SEPTEMBERLAUNCHWIL_uuW(Continued)

OCTAL OCTAL

ADD VALUE

016162772102736

U[6163772077360

0[6164772070522

)16165000000000

0t6166000000000

016167000000000

,J16170000000000

Jt617iO000000OO

]16172000000000

016173000000000

016174000000000

016175000000000

016176000000000

0[6200375660616

016201375705176

0[6202375722152

016203375704412

016204375622046

016205000000000

016206000000000

016207000000000

016210000000000

016211000000000

016212000000000

0|621300_000000

016214000000000

016215000000000

016216000000000

016220104206746
016221104641166

016222[05504264

016223106503146

016224107424460

016225000000000

016226000000000
016227000000000

016230000000000
0[6231000000000

016232000000000

016253000000000

016234000000000

016235000000000

0[6236000000000

016240040107214

016241040241572

J15242040436164

016243040662550

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

C382 -1.5385930 0626

C333 -1.540368D 0626

6334 -1.543855D 0626

C335 0.0 26

C386 0.0 26

C387 0.0 26

C3B8 0.0 26

C389 0.0 26

C3610 0.0 26

C3BII 0.0 26

C3312 0.0 26

63313 0.0 26

C3814 0.0 26
COSBO 9.915831Di01 0

CUSBI 9.917393D-01 0

COSB2 9.918382D-01 0

COS83 9.917337D-01 0
COSB4 9.913488D-01 0

60S85 0.0 0

COS_6 0.0 0
COSB7 0.0 0

COSB8 0.0 0

COSB9 0.0 0

COSBIO 0.0 0

COSBII 0.0 0

COSBI2 0.0 0

CDSBI3 0.0 0

COSBI4 0.0 0

RASBO 2.666546D-01 0

RASUI 2.688082D-01 0

RASB2 2.720059D-01 0

RASB3 2.7590330-01 0

RASB6 2.794540D-01 0

RASB5 0.0 0

RASB6 0.0 0

RASB7 0.0 O

RASB8 0.0 O

RASB9 0.0 0

RASBIO 0.0 0

RASBII 0.0 0

RASB[2 0.0 0

RASB[3 0.0 0

RAS814 0.0 0

DECBO 1.255438D-01 0

DECSI i.262321D-01 0

DECB2 1.2?I837D-01 0

DECB3 1.283165D-01 0

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-50T 13 SEP 69
AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-50T 13 SEP 69

AS-507 13 SEP 69

AS-50? 13 SEP 6g

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-501 I3 SEP 6g

AS-507 13 SEP 6g

AS-501 13 SEP 6g

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-50? 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 6g
AS-50? 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 !3 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-50? 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-50T 13 SEP 69

AS-50T 13 SEP 69
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TABLE 4-V.

D5-15551 (I)-7

AS-507 G MISSION OCTAL PRESET CARDLISTING
FOR THE SEPTEMBERLAUNCHWINDOW(Continued)

UCTAL OCTAL

ADD VALUE

016244041051264

0162450o0oooo0o
016246000000000

016247000000000

016250000000000

016251000000000
016252000000000

o16253000000000
016254000000000
J16255000000000

o16256ooooooooo

016260371356226

016201371363012

016262371364436

016263371360356

016264371350652

O|626SOOO00QQO0

i)1626600QOQOI_O0

316267000000000

016270000000000

016271000000000
016272000000000

916273000000000

016274000000000
o1627sooooooooo
016276000000000

016300146332034

0163Q2762310764

016303024513606
016304?71307244

016305044524220
016306000000000
016310175037412

016311044030166

016312756366476

016313014701214

016314775076676

016320000000000

016321000000000

016322000000000

016323000000000

016324000000000 _

016325000000000

016347

016354077600000

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

DECB4 1.292218D-01 0

DEC85 0.0 0

DECB6 0.0 0

DECB7 0.0 0

DECB8 0.0 0

DECB9 0.0 0

OECBIO 0.0 0

DECBI1 0.0 0

DECB12 0.0 0

DECBI3 0.0 0

DECB14 0.0 0

ENBO 9.7447430-01 0

ENBI 9.745104D-01 0

ENB2 9.7452210-01 0

ENB3 9.?44909D-01 0

ENB4 9.7443260-01 0

ENB5 0,0 0

ENB6 0.0 0

ENB7 0.0 0

ENB8 0.0 0

ENB9 0.0 0
ENBIO 0.0 0

ENBII 0.0 0

ENBI2 0.0 0

ENBI3 0.0 0

ENBI4 0.0 0

HIO 6.001011D-01 0

H11 1.49129TD-01 0
Hi2 -1.1565420-01 0

HI3 8.065616D-02 0

HI4 -2o582306D-02 0

TDSl 4.6 30TOD 0315
TDSO 0.0 15

H20 4.8852170-01 0

H21 1.408099D-01 0

H22 -6.843093D-02 0

H23 5.030271D-02 0

H24 -I. 123907D-02 0
TOS2 1.6i3939D 0415

H30 0.0 0

H31 0.0 0
H32 0.0 0

H33 0.0 0

H34 0.0 0

TDS3 0.0 15

CKSI6 NOT AVAILABLE

DATE 2.550000D 0210

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 6g

AS-507 13 SEP 69

AS-50T 13 SEP 69

AS-501 13 SEP 69

AS-S0/ 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 i3 SEP 69

AS-507 13 SEP 69

AS-S0? 13 SEP 69

AS-507 13 SEP 69

AS'507 13 SEP 69

AS'507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-S07 13 SEP 6g

AS-507 13 SEP 6g

AS-SOT 13 SEP 69
AS-50T 13 SEP 6g

AS.b07 13 SEP 69

AS-b07 IB SEP 69

AS-50T 13 SEP 69

AS-507 13 SEP 69

AS-S01 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-S07 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS'507 13 SEP 69

AS-50? 13 SEP 69

AS-SOT SEP &9
AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69

AS-50T 13 SEP 69

AS-507 13 SEP 69

AS-507 13 SEP 69
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....._ D5-15551 (I)-7

TABLE 4-V.

uCTAL OCTAL
ADD VALUE

,JIo355302554504
,[6313110015164

AS-507 G MISSION OCTAL PRESET CARD LISTING
FORTHE SEPTEMBERLAUNCHWINDOW(Continued)

NAME DEC[MAL SCALE VEHICLE
VALUE FACTOR

TVRATE 2.321150D-0515- AS-507

TLO 3.6925230 0417 AS-507

LAUNCH

DATE

13 SEP 6g

13 SEP 6g

i )

|

/
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D5-15551 (I)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBERLAUNCHWINDOW(Continued)

OCTAL OCTAL

ADD VALUE

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

_15200146314630

J15201063146314

015202160[73160

015203777777776

J15210000013532
0152L1000015246

015212023577730

015213023151306

015214004120404

015215004632554

015220024437042

015221026331272

015222310476074

015223310555414

815230102741550

015231154320510

015232252525252

015233070707070

015234377777776

015235

015236
015237

015240001701330

015241002413426

015250000000000

015251006055546

015252031123152

015260006055546

015261023045404

015262151033706

015377

U16000000000000

016001001417750

016002016046140

016003110301534

016004202157062

016005000000000

016006000000000

016007000000000

016010000000000

016011000000000

016012000000000

016013000000000

016014000000000

016015000000000

016016000000000

AZO 4.0000000-01 0 AS-507 15 SEP

AZS 2.0000000-01 0 AS-507 15 SEP

THTEO 4.3844010-01 0 AS-507 15 SEP

PAD -2.980232D-08 0 AS-507 15 SEP

DVBRA 1.459500D 0014 AS-507 15 SEP

DVBRB 1.665600D 0014 AS-507 15 SEP

FA 7.7147870-02 0 AS-507 15 SEP

FB 7.502280D-02 0 AS-507 15 SEP

TAU3RA 5.321276D 0215 AS-507 15 SEP

TAU3R8 6.146783D 0215 AS-507 15 SEP

ALFTSA 8.031514D-02 0 AS-507 15 SEP

ALFTSB 8.759587D-02 0 AS-501 15 SEP

RNA 6.573960D 0623 AS-507 15 SEP

RNB 6.576994D 0623 AS-501 15 SEP

TSTA 8.568426D 0315 AS-507 15 SEP

TST8 1.387616D 0415 AS-507 15 SEP

DPITI 6.666667D-01 0 AS-507 15 SEP

DYAWl 2.222222D-01 0 AS-507 15 SEP

OROLLI 9.999999D-01 0 AS-507 15 SEP

OPIT2 NOT AVAILABLE AS-507 15 SEP

DYAW2 NOT AVAILABLE AS-507 15 SEP

DROLL2 NOT AVAILABLE AS-507 15 SEP

T3PRA 2.403561D 0215 AS-507 15 SEP

T3PRB 3.228862D 0215 AS-507 15 SEP

TDI 0.0 15 AS-507 15 SEP

TO2 7.7942480 0215 AS-507 15 SEP

TD3 3.220802D 0315 AS-507 15 SEP

TSDI 7.794248D 0215 AS-507 15 SEP

TSD2 2.4413770 0315 AS-507 15 SEP

TSD3 1.344697D 0415 AS-507 15 SEP

CKSI5 NOT AVAILABLE AS-507 15 SEP

TPAO 0.0 15 AS-50T 15 SEP

TPAI 1.959887D 0215 AS-507 15 SEP

TPA2 1.801548D 0315 AS-507 I5 SEP

TPA3 9.264420D 0315 AS-507 15 SEP

TPA4 1.666777D 0415 AS-507 15 SEP

TPA5 0.0 15 AS-507 15 SEP

TPA6 0.0 15 AS-507 15 SEP

TPA7 0.0 15 AS-507 15 SEP

TPA8 0.0 15 AS-507 15 SEP

TPA9 0.0 15 AS-507 15 SEP

TPAIO 0.0 15 AS-501 15 SEP

TPAII 0.0 15 AS-507 15 SEP

TPAI2 0.0 15 AS-507 15 SEP

TPAI3 0.0 15 AS-507 15 SEP

TPAI4' 0.0 15 AS-507 15 SEP

69

6g

69

69

69

69

6g

69

69

69

69

69

bg

69

69

69

69

69

69

6g

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

=%

)
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D5-15551 (I)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL

ADD VALUE

016101050061442

016102050116454

016103050205740

016104050250506

316105000000000

016106000000000

016107000000000

016110000000000

:)16111000000000

'316112000000000

016113000000000

016114000000000

316115000000000

016116000000000

016120371174206

o16121311204460
016122_7_21277_ :_

010123371202644

016124371172534

016125000000000

016126000000000
016127000000000

o1613oooooooooo
016131000000000

OlOl32OOOOOOOOO
016133000000000

o16134000000000
016135000000000

016136000000000

o1614ooooooooo0
o1614100141ll50
016142016046140

016143110301534

o16144202157002

016145000000000
016146000000000
o16147ooooooooo
ol61soooooooooo
016151000000000
016152000000000

o16153oo00ooooo
o16154ooooooooo
016155000000000
o16156000000000

016157125516572

016160771724556

016161771?34732

NAME DEC[MAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

DECAl Io566282D-01 0 AS-S0? 15 SEP 69

OECA2 1.568496D-01 0 AS-50? 15 SEP 69

DECA3 1.512TI9D-OI 0 AS-S01 15 SEP 69

DECA4 1°515366D-01 0 AS-S01 15 SEP 69

DECA5 0.0 0 AS-50? 15 SEP 69

DECA6 0.0 0 AS-507 15 SEP 69

DECAl 0.0 0 AS-507 15 SEP 69

DECA8 0.0 0 AS-507 15 SEP 69

DECA9 0.0 0 AS-507 15 SEP 69

DECAIO 0.0 0 AS-501 15 SEP 69

DECAII 0.0 0 AS-501 15 SEP 69

DECAl2 0.0 0 AS-501 15 SEP 69

DECAl3 0.0 0 AS-S01 15 SEP 69

DECAl4 0.0 0 AS-b07 15 SEP o9

ENAO 9.736043D-01 0 AS-501 15 SEP 69

ENAI 9.236619D-01 0 AS-501 15 SEP 69

ENA2 9_737167D-01 0 AS-507 15 SEP 69

ENA3 9.?36543D-01 0 AS-S07 15 SEP 69

ENA4 9.735922D-01 0 AS-507 15 SEP 69

ENA5 0.0 0 AS-507 15 SEP 69

ENA6 0.0 0 AS-501 I5 SEP 69

ENA1 0.0 0 AS-S01 15 SEP 69

ENA8 0.0 0 AS-50? 15 SEP 69

ENA9 0.0 0 AS-501 15 SEP 69

ENAIO 0.0 0 AS-501 I5 SEP 69

ENAII 0.0 0 AS-507 15 SEP 69

ENAI2 0°0 0 AS-S07 15 SEP 69

ENAI3 0.0 0 AS-S01 15 SEP 69

ENAI4 0.0 0 AS-501 15 SEP 69

TPBO 0.0 15 AS-S0? 15 SEP 69

TPBI 1.959887D 0215 AS-507 15 SEP 69

TPB2 1.801548D 0315 AS-507 15 SEP 69

TPB3 9.264420D 0315 AS-507 15 SEP 69

TPB4 1.666771D 0415 AS-S0? 15 SEP 69

TPB5 0.0 15 AS-S01 15 SEP 69

TPB6 0.0 15 AS-501 15 SEP 69

TPB1 0.0 15 AS-S01 15 SEP 69

TPB8 0.0 15 AS-501 15 SEP 69

TP89 0.0 15 AS-S07 15 SEP 69

TPBIO 0.0 15 AS-S01 15 SEP 69

TPBII 0.0 15 AS-S07 I5 SEP 69

TPBI2 0,0 15 AS-S0? 15 SEP 69

TP813 0.0 15 AS-S0? 15 SEP 69

TPBI4 0.0 15 AS-507 15 SEP 69

BETAB 3.345851D-01 0 AS-50? 15 SEP 69

C380 -1.595026D 0626 AS-501 15 SEP 69

C3BI -1.590822D 0626 AS-501 15 SEP 69

)
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TABLE 4-V.

OCTAL OCTAL

ADD VALUE

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

o16162771763616 C382

,J16t63771736272 C383

J16166771726506 C3B6

oL61oS00Q000000 C3B5

016166000000000 C3B6

0t6167000000000 - -63_7

_)[6t70000000000 6388

o16171000J00000 -C3B9

.}16172000000000 C3BIO
016173000000000 C3811

o[6[76000000000 C3812

016175000000000 C3B13

u1617000_O00000 C3814

016200375673132 COSBO

016201375760322 COSBI

9162023?6031336 COSB2

o16203375765246 COSB3

916204375644352 COSB4

916205000000000 COSB5

010206000000000 COSB6

916207000000000 COSB?

oI62100oOodQQOO cos88

0_62_ioooo0oo0o COSB9
016212000000000 COSBIO

01621300600_000_COSBII

olS214oooodoO6d ....

o,s isooooooooo

 is 2ti 71 s33 
o16 22i f&27642
016223161210654
01_224162516354

016225000000000

u16226000000000

016227000000000

o16230000000000
5to2315  0 ooo0
u16232_oo00oo0
o16233000000000
010236009000000

016235000000000

_16236000000000
016240050101230
oi_241050152374

016262050203016

316243050262624

COSBI2

COSBI3

CUSBI4

RASBO

RASBI

RASB2

RASB3

RASB6

RASB5

RASB6

RASB/

RASB8

RASB9

RASBIO

RASBII

RASBI2

RASBI3

RAS814

DECBO

DEC81

DECB2

OECB3

-1.5876630

-i.591110D

-1.5950650

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0626 AS-507 15 SEP 69

0626 AS-507 15 SEP 69
0626 AS-507 15 SEP 09

26 AS-507 15 SEP 69

26 AS-507 15 SEP 69

26 AS-50? 15 SEP 69
26 AS-507 15 SE_ _9

26 AS-507 i5 SE_-_9

26 AS-507 15 SEP-_9

26 AS-bO? 15 SEP 6g

26 AS-50T 15 SEP 69

26 AS-50? [5 SEP 69

26 AS-50I [5 SEP 69

9.9166240-01 0

9.920686D-01 0

9.9238 160-01 0

9.9198400-01 0

9.914891D-01 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0

0.0

0.0

0.0

0.0

0.0

6.3280250"-01

4.3424550-01

4.3670520-01

_.426502D-01

6.4786620-01

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

I. 567682D-0i

1. 5706250"01

1.5724960-01

I. 576122D-01

4-47

AS-50? 15 SEP 69

AS-50? 15 SEP 69

AS-50? 15 SEP 69

AS-S0? 15 SEP 6.9

AS-507 is SEP 69

AS-507 15 SEP 69

AS-50_-" _5 SEP 69

AS-50? 15 SEP 69

AS-S0? 15 SEP 69

0 AS-507 IS SEP 69

0 AS-507 [5 SEP 69 "
0 AS-50? i5 SEeP 6O
0 AS-50? 15 SEP 69 -

0 -AS-S0? 15 SEP 69

0 AS-50? 15 SEP 69
0 AS-S0? 15 SEP _9 .....
0 AS-b07- i5 SEP-6 <) -

0 AS-50? 15 SE P -_c_ --

0 AS-50? i5 SEP 69

0 AS-507 15 SEP 69

0 AS-50? 15 SEP 69
0 AS-50/ 15 SEP 69

0 AS-50/ 15 SEP -69

0 AS-507 15 SEP 69

0 AS-50? 15 SEP 69

0 AS-50? 15 SEP 69

0 AS-50? 15 SEP 69

0 AS-50? 15 SEP 69
0 AS-50? 15 SEP 69

0 AS-50? 15 SEP 6g

O AS-507 15 SEP69

0 AS-SOT [5 SEP 69

0 AS-50? - [5 SEP 69

0 AS-507 15 SEP 69

. _ . -._ - _ _ =



TABLE 4-V.

D5-15551(I)-7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR TKE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL
ADD VALUE

016244050266632

016245000000000

016246000000000

0[6247000000000

916250000000000

016251000000000

0[6252000000000

,]16253000000000

016254000000000

0i6255000000000

016256000000000

0/6260371172352

016261371203242

016262371212456

016263371202212

016264371171430

016265000000000
016266000000000

01626700.0000000

0[6270000000000

016271000000000

016272000000000

016273000000000

016274000000000

016275000000000

016276000000000

016300146706756

016301115635004

016302554656736
016303222277616

016304710054602

016305006055546

016306000000000

016310174046042

016311017036200

0163127_4_2530

016313023326600

016314770651366

0L6315031123152

010320202762342

016321027256154
016322771651610

016323007054r40

016324776270064

0[6325202157060

016347

016354100200000

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

DECB4 1.576447D-01 0
DECB5 0.0 0

DECB6 0.0 0

DECB7 0.0 0
DECB8 0.0 0

DECB9 0.0 0

DEC810 0.0 0

DECBII 0.0 0

DECB12 0.0 0

DECBI3 0.0 0

DEC814 0.0 0

EN80 9.735905D-01 0
ENBI 9.736581D-01 0

ENB2 9.7371360-01 0

ENB3 9.736501D-01 0

EN84 9.735836D-01 0

EN85 0.0 0

ENB6 0.0 0

EN87 0.0 0

ENB8 0.0 0

ENB9 0.0 0

ENBIO 0.0 0

EN811 0.0 0

EN812 0.0 0

ENBI3 0.0 0

ENBI4 0.0 0

HIO 4.019086D-01 0

HII 3.0393230-01 0

HI2 -5.748372D-01 0

HI3 5.717756D-01 0

HI4 -2.I84085D-01 0

TDS[ 7.794248D 0215

TDSO 0.0 15

H20 4.846654D-01 0

H21 5.8824560-02 0

H22 -7.981359D'02 0

H23 7.585719D-02 0

H24 . -2.800385D-02 0

TDS2 3.220802D 0315

H30 5.1161530-01 0

H31 9.117288D-02 0

H32 -2.409541D-02 0

H33 2.7686620-02 0

H34 -6.4079280-03 0

TDS3 1.6667770 0415

CKSI6 NOT AVAILABLE

DATE 2.570000D 0210

4-48

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 6g

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

A5-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 6g

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-50? i5 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 I5 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69

AS-507 15 SEP 69
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TABLE 4-V.

OCTAL OCTAL
ADD VALUE

D,-lS,,lCI -7
=

AS-507 _G MISSIQN OCTA_ PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (continued) ....

NAME VEHICLE

d16355302554504 TVRATE AS-507
016573115565612 TLO AS-507

[;_D

i

DECIMAL SCALE
VA[OE ....FACTOR

2. 321150D-O515-
3.966977D 0417

= .

: lift 5

T

LA UNC H

DATE

15 SEP 69
15 SEP 69

:: : ] -] :r ....

m

m
m

r

| _ k-

r

k

=

]7 2
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TABLE 4-V.

D5-15551 (I)-7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

D

OCTAL OCTAL

ADD VALUE

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

015200146314630

015201063146314

015202324262166

015203777777776

015210000013532

315211000015246

015212024667416

015213023751760

015214004121012

015215004633156

015220023620522

0[5221025710380

015222310401702

U15223310542450

015230100574322

015231152101526

015232252525252

015233707070710

015234377777776

015235

015236

015237

015240001703654

015241002414406

015250000000000

015251033017600

015252176707310

015260033017600

015261143667506

015262006125660

015377
016000000000000

016001022636574

016002061376322

016003132473660

016004205035170

016005000000000

016006000000000

016007000000000

016010000000000

016011000000000

0[6012000000000

016013000000000

016014000000000

016015000000000

016016000000000

AZO 4.000000D-Of 0

A/S 2.000000D-Of 0

THTEO 8.294848D-01 0

PAD -2.980232D-08 0

DVBRA 1.459500D 0014

0VBRB 1.665600D 0014

FA 8.1478330-02 0

FB 7.795692D-02 0

TAU3RA 5.322558D 0215

TAU3RB 6.148043D 0215

ALFTSA 7.727556D-02 0

ALFTSB 8.551384D-02 0

RNA 6.573176D 0623

RNB 6.576293D 0623

TSTA 8.287103D 0315

TSTB 1.358442D 0415

DPITI 6.666667D-01 0

DYAWI -2.222222D-01 0

DROLLI 9.999999D-01 0

DPIT2 NOT AVAILABLE

DYAW2 NOT AVAILABLE

DROLL2 NOT AVAILABLE

T3PRA 2.409599D 0215

T3PRB 3.231287D 0215

TDI 0.0 15

TD2 3.4599 38D 0315

TD3 1.624185D 0415

TSDI 3.459938D 0315

TSD2 1.278191D 0415

TSD3 7.894609D 0215

CKSI5 NOT AVAILABLE

TPAO 0.0 15

TPA1 2.4076860 0315

TPA2 6.335603D 0315

TPA3 1.159896D 0415

TPA4 1.703131D 0415

TPA5 0.0 15

TPA6 0.0 15

TPA7 0.0 15

TPA8 0.0 15

TPA9 0.0 15

TPAIO 0.0 15

TPAll 0.0 15

TPAI2 0.0 15

TPAI3 0.0 15

TPAI4 0.0 15

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 6g

AS-507 18 SEP 6g

AS-507 18 SEP 6g

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 69

AS-507 i8 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69
AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

3
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AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

TABLE 4-V.

OCTAL L}CT AL NAME DECIMAL SCALE VEHICLE

ADD VALUE VALUE FACTOR

01_017124531426 BETAA 3.3_076 13D-Of 0 AS-507
Uib020171222064 C3A0 -I.760204D 0626 AS-507

ulo02_771226042 C3AI LI.7)8175D 0626 :AS-507
oloJ22771231066 C3A2 --L.1566_25D 06_26 AS-50/

LAUNCH

DATE

18 SEP 69

18 SEP 69

t8 SEP 6g

18 SEP 7_9

01L602_771232444- C3A3 -I.7558_68D 0626 AS-50/ i8 SEP _9

J[6024771232636 C5A4 -1.755773D 0626 AS-507 18 SiP 69

0.0

C3A6 0.0

C3A7 0.0

C3A8 0.0 26 AS-507

C3A9 0.0 Z6 -AS-507

C3AIO O.O 26 AS-507

C3AII 0.0 26 AS-507

C3A12 0.0 26 AS-507

C3A13 0.0 26 AS-507

o16oz_o000ooooo C3A5
,_ 16026000000000

,Jr602 7000000000

316030300000000
ulE031000000000
u16032000000000

016033000000000

0[6036000000000
Olo035000000000

26

26 AS-507 18 SEP%9

26 AS-50T IB SEP 69

_lEQ_O_OO00000 C3A14 0.o _6 AS-507
J16040376563734 COSAO 9.95025[D-01 0 AS-bO7

J1604i_76461362 COSAI 9.945i81D-010 AS-507

0[o042376460564 COSA2 9.94_124D-01 0 AS-507

AS-507 18 SEP 69

_B SEP 69

18 SEP 69

18 SEP 69

IB SEP 69

18 SEP 69

18 SEP 69

416043376467330" COSA3

0 1 bO4F4 376 561 260 COSA6
j Ib045000000000 CUSA5

o16o46oo0oooo0Q COSA6

u[6067000000000 COSA7

O[b0500OO000000 COSA8

ul6q_qo0000o000 COSA9

9.94_635D-01 0 AS-507

9.950054D-01 0 AS-507

0.0 0 AS-507

0.0 0 AS-507

0.0 0 AS-507

0.0 0 AS-507

O.O 0 AS-507

0 AS-507

0 AS-507
_6o62ooooooooo COSALO o.o
,_lEo53ooooEdoOd .... COSAII o.o

COSAI2 0.0

COSAI3 0.0

COSAI4 0.0

RASAO 7.238910D-01 0 AS-507

RASAI /.266413D-01 0 AS-507

RASA2 7.281251D-01 0 AS-507

RASA3 7.3277850-01 0 AS-507

RASA6 7.386094D-01 0 AS-507

0 AS-507

RASA6 0.0 0 AS-507

RASA/ 0.0 0 AS-507

RASA8 0.0 0 AS-50?

RASA9 0.0 0 AS-507

RASAIO 0.0 0 AS-507

o_6o_4oo0o00o06

o16o_ooooooooo
oL6o56ooooooooo

. =

,J16o6o2712416_4
o_o6_2714o4_36

o_6o632_34_657o
 i 6o 4275o53oo4
OiEOgSO00000000 RASA5 0.0

016066000000000

316067000000000
316070000000000

0_6671000000000

uibO720000000JO

Q16073003000000 RASA[I 0.0 0 AS-507
016074000D00000 .... RASA12 0.0 0 AS-507

C,16075000000000 RASA13 0.0 0 AS-507

316076000000000 RASAI40.J 0 AS-507
:_16100037510274 DECA0 1.235990D-01 0 AS-507

18 SEP 69

18 SEP 69

18 SEP 69
18 SEP 69

18 SEP 69

18 SEP 69
18 SEP 69

18 SEP 60

18 SEP 69

18 SEP 69
18 SEP 69

18 SEP 69

18 SEP 69
0 AS-507 _8 SEP 60

0 AS-507 18 SEP 6q

0 AS-50? 18 SEP 69

18 SEP 69

18 SEP 69

18 SEP 69

18 SEP 69

18 SEP 6g

18 SEP 69

IB SEP 69

18 SEP 69

18 SEP 69

IB SEP 69

18 SEP 69

18 SEP 69
18 SEP 69

18 SEP 69

18 SEP 69

1B SEP 69

_2
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TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTINU
FOR THE SEPTEMBERLAUNCHWINDOW(Continued)

OCTAL OCTAL
ADD VALUE

U16101037215402

016[02036/73060

016103036513400

016104036352312

016105000000000

016106000000000

016107000000000

Or6110000000000

016iii000000000

316112000000000

016113000000000

016114000000000

016115000000000

016116000000000

016120370426466

016121370432344

016122370435420

016123370436736

016124370437142

016125000000000

016126000000000

016127000000000

016130000000000

016131000000000

016132000000000

016133000000000

016134000000000

016135000000000

016136000000000

016140000000000

016141022626574

016142061376322

016143132473660

016144205035170

016145000000000

016146000000000

016147000000000

016150000000000

016151000000000

016152000000000

016153000000000

016154000000000

016155000000000

016156000000000

016157123737264

916160771225070

016161771230662

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

DECAl 1.221734D-01 0 AS-507 18 SEP

DECA2 1.210563D-01 0 AS-507 18 SEP

DECA3 1.1971670-01 0 AS-507 18 SEP

DECA4 1.189758D-01 0 AS-507 18 SEP

DECA5 0.0 0 AS-507 18 SEP

DECA6 0.0 0 AS-507 18 SEP

DECA7 0.0 0 AS-507 18 SEP

DECA8 0.0 0 AS-507 18 SEP

DECA9 0.0 0 AS-507 18 SEP

DECAIO 0.0 0 AS-507 18 SEP

DECAl[ 0.0 0 AS-507 18 SEP

DECAl2 0.0 0 AS-507 18 SEP

DECAl3 0.0 0 AS-507 18 SEP

DECAl4 0.0 0 AS-507 18 SEP

ENAO 9.708756D-01 0 AS-507 18 SEP

ENAI 9.709049D-01 0 AS-507 18 SEP

ENA2 9.709284D-01 0 AS-507 18 SEP

ENA3 9.7093920-01 0 AS-507 18 SEP

ENA4 9.709411D-01 0 AS-507 18 SEP

ENA5 0.0 0 AS-507 18 SEP

ENA6 0.0 0 AS-507 18 SEP

ENA7 0.0 0 AS-507 18 SEP

ENA8 0.0 0 AS-507 18 SEP

ENA9 0.0 0 AS-507 18 SEP

ENAIO 0.0 0 AS-507 18 SEP

ENAII 0.0 0 AS-507 I8 SEP

ENAI2 0.0 0 AS-507 18 SEP

ENAI3 0.0 0 AS-507 18 SEP

ENAI4 0.0 0 AS-507 18 SEP

TPBO 0.0 15 AS-507 18 SEP

TPBI 2.40768bD 0315 AS-507 18 SEP

TP82 6.335603D 0315 AS-507 18 SEP

TPB3 1.159896D 0415 AS-507 18 SEP

TPB4 1.703131D 0415 AS-507 18 SEP

TP85 0.0 15 AS-507 18 SEP

TPB6 0.0 15 AS-507 18 SEP

TPB7 0.0 15 AS-507 18 SEP

TPB8 0.0 15 AS-507 18 SEP

TP89 0.0 15 AS-507 18 SEP

TPBIO 0.0 15 AS-507 18 SEP

TPBII 0.0 15 AS-507 18 SEP

TPBI2 0.0 15 AS-507 18 SEP

TPBI3 0.0 15 AS-507 18 SEP

TPBI4 0.0 15 AS-507 18 SEP

BETAB 3.278759D-01 0 AS-507 18 SEP

C3BO -1.7586640 0626 AS-507 18 SEP

C3BI -1.756750D 0626 AS-507 18 SEP

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

6.9

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

69

,J

....J
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TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBERLAUNCHWINDOW(Continued)

tiCIAL OCTAL

ADD VALUE

.15162771234034
15163171235346

516164771235552

16165000000000

16166000000000

_>Io167000000000

Jlo170000300000

,16171000000000

....15172000000000

_lsll_O00OO0000

J16114000000000

:]16175000000000

J16176000000000

_tt6200375522744

116201375111356
_1[6202315751212

J16203315056150
o16204375420204

J16205000000000

,16206003003000
d16237000000000

otb2tO0000OO000

)tu2ttO00000000

u16212000000000

016213000000000

J16214000000000

J16215000000000

_)16216000000000

Otb220267b T0236

0 ! 622 ! 270637316
ui622227t661342

0t02232T2572162

J16224273210564

ut6225000000000

)16226000000000

a16227000000000

91_230000000000
o16231000000000

016232000030000

O16233000000UOJ

0t6234000000000

Ji6235000000000

016236000000000

016240036022304

010241036147132

116242036004004

)102430353o1762

NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

C332 -1.755108D

C3B3 -1.154393D
C334 -[.754262D

C3B5 0.0

C3m6 0.0

C3B7 0.0

C3B8 0.0

C339 0.0

C3810 0.0

C_BII 0.0

C3312 0.0

C3_13 0.0

C3B14 0.0

COSBO g.g08672D-01

CUSBI g.gI7714D-01

CQSB2 9.9201410-01

CUSB3 9.915635D-01

COS_4 g.90_584D-OI

CQSB5 0.0

COSB6 O.0

COSB7 0.0

COS88 0.0

CUSB9 0.0

COSBIO 0.0

CUSBll 0.0

COSBI2 0.0

COSBI3 0.0

COSBI4

RASBO

RASBI

RASB2

RASB3

RASB4

RASB5

RASB6

RASB7

RASB8

RASB9
RASBtO

RASBII

RASBI2

RASB/3

RASBI4

DECBO

DECBI

DECB2

DECB3

0.0

7. 177148D-OI

7.219193D-01
7.2596510-01

7. 2944810-0t

7.3151198-01

0.0

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0
t. 1732 18D-Ol

1. 179747D-01

1. 172181D-01

1.1512740-01

0626

0626

0626

26

26

2o

26

26

26

AS-S01 18 SEP 69

AS-501 18 SEP 69

AS-501 18 SEP 69

AS-501 18 SEP 6g

AS-SO1 18 SEP 69

AS-501 18 SEP 69

AS-501 18 SEP 69

AS-S0/ 18 SEP 69

AS-501 1_ SEP 69

26 AS-501 18 SEP 09

26 AS-SOT 18 SEP 69

26 .... _S-sol !_ SEP o9
26 AS-_07 18 SEP 69

0 AS-501 18 SEP 69

0 AS-S07 18 SEP 69

o AS-SOl lU S_P 6_
o AS-507 1_ SEP 6_
0 AS-S01 18 SEP 69

d AS-501 18 SEP 69

0 AS-501 18 SEP 69
0 AS-501 18 SEP 69

0 AS-501 18 SEP 69

0 AS-501 18 SEP 69

0 AS-507 18 SEP 69

0 AS-507 18 SEP 69

0 AS-507 18 SEP 69

0 AS-50/ 18 SEP 69
0 AS-50? 18 SEP 6g

0 AS-50? 18 SEP 69
0 AS-507 [8 SEP 69

0 AS-507 18 SEP 69
0 AS-507 18 SEP 69

0 AS-50? 18 SEP 69
0 AS-507 18 SEP 69

0 AS-501 18 SEP 69

0 AS-507 18 SEP 69

0 AS-50? 18 SEP 69

0 AS-507 18 SEP 69

0 AS-507 18 SEP 69

0 AS-501 18 SEP 69

0 AS-507 18 SEP 69

0 AS-507 18 SEP 69

0 AS-S01 18 SEP 69
0 AS-501 18 SEP 69

0 AS-501 18 SEP 69

0 AS-507 18 SEP 69

0 AS-501 18 SEP 69
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TABLE 4-V.

D5-15551 (I)-7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)
D

OCTAL OCTAL

AOD VALUE
NAME DECIMAL SCALE VEHICLE LAUNCH

VALUE FACTOR DATE

016244034506340

016245000000000

016246000000000

016247000000000

016250000000000

016251000000000

[)16252000000000

_16253000000000

016254000000000
016255000000000

J16256000000000

016260370430204

016261370433744

016262370437162

016263370440464

016264370440764

016265000000000

016266000000000

016267000000000

016270000000000

016271000000000

016272000000000

016273000000000

016274000000000

016275000000000

016276000000000

016300146322132

016301027724230

016302766736512

0 t630300 _61_ i6

016304776211740

016305033017600

016306000000000

016310167115104

016311054433566

016312743364610

016313026455772

016314771653642

016315176707310

016320227502700

DECB4 I.I18655D-01 0

DECB5 0.0 0

DECB6 0.0 0

DECB7 0.0 0

DECB8 0.0 0

DEC89 0.0 0

DECBIO 0.0 0

DECBII 0.0 0

DECB12 0.0 0

DEC813 0.0 0

DECBI4 0.0 0

ENBO 9.708882D-01 0

ENBI 9.709163D-01 0

ENB2 9.709414D-01 0

ENB3 9.709519D-01 0

ENB4 9.709547D-01 0

ENB5 0.0 0

ENB6 0.0 0

ENB7 0.0 0

ENB8 0.0 0

ENB9 0.0 0

ENBIO 0.0 0

ENBII 0.0 O

ENBI2 0.0 0
ENBI3 0.0 0

EN814 0.0 0

HIO 4.0004100-01 0

HII 9.3416600-02 0

HI2 -4.322323D-02 0

Hi3 2. 186321D-02 0

HI4 -6.760126D-03 0

TDSl 3.459938D 0315

TDSO 0.0 15

H20 4.654322D-0I 0

H21 1.740397D-01 0

H22 -I.II41]BD-OI 0

H23 8.824150D-02 0

H24 -2.407978D-02 0

TDS2 1.624185D 0415

H30 5.923071D-01 0

AS-507 18 SEP 69
AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-_07 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 IB SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 I8 SEP 69

AS-50.7 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 69
AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 69

AS-507 18 SEP 6g

AS-507 18 SEP 69

016321001740032 H31

016323000000000 H33

016324000000000 H34

016325205035170 TDS3

016347 CKSI6

016354101000000 DATE

7.568767D-03 0 AS-507, 18...S,EP69
1.243772D-04 0 A_-507 18 SEP 69

0.0 0 AS-507 18 SEP 69

0.0 0 AS-507 18 SEP 69

1.703131D 0415 AS-507 18 SEP 69

NOT AVAILABLE AS-507 18 SEP 69

2.600000D 0210 AS-507 18 SEP 69

D
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TABLE 4-V.

D5-15551 (I)-7

AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBERLAUNCHWINDOW(Continued)

n

E
E

_)CTAL OCIAL

,_OF) VALUE

_335302554506

,1637_155001024

_ND

NAME DECIMAL SCALE VEHICLE L AU,_qCH

VALUE FACTOR DATE

TVRATE 2.321150D-0515- AS-bOY 18 SEP 69

TLO 5.580904D 0417 AS-bOY 18 SEP 69

E

m
4-55



D5-15551 (I) -7

THIS PAGELEFT BLANK INTENTIONALLY

4-56



=_= !¸.... =_ _- _ _ i

_=_=/_.__ _ " - _ii_ _ _ _

D5-15551 (I) -7

SECTION 5

TRAJECTORY LISTINGS AND MAGNETIC TAPE NUMBERS

5.0 MAGNETIC TAPES FOR AS-507 G MISSION TRAJECTORY DATA

Launch vehicle trajectory data are recorded in four magnetic

tape formats: B-7, AFETR, PRESET, and TRIM. A summary of

B-7 magnetic tapes for the AS-507 G mission is presented in

Table 5-I for the September launch window. AFETR tapes of the

AS-507 boost-to-parking-orbit and spent-stage trajectories are

identified in Table 5-II. AFETR tapes contain three types of

files: a BCD file describing tape contents and word format,

a trajectory data file, and a tape end file. PRESET and TRIM

tapes for the AS-507 G mission are identified in Table 5-III.

The nominal boost trajectories to earth orbit and the ensuing

• c0as[ trajectories in earth orbit vary only with azimuth and

are not simulated as launch-day-dependent data. For this

reason, only one set of EPO-boost data is presented for each

laUnCh azimuth on the tapes listed in Tables 5-I and 5-II.

Flight characteristics during the boost to translunar injec-

tion are both launch-date and launch-azimuth dependent.

5.1 TRAJECTORY DATA FROM GUIDANCE REFE_NCE _LEASE TO
LV/SC FIRST SEPARATION

A definition of trajectory parameters and of key-event nomen-

cla£ure that are used in the computer-printed trajectory data

from GRR until LV/SC first separation is presented in Table

5-IV. Computer-printed trajectory data are presented in

Tables 5-V through 5-XIX for the AS-507 boost to earth parking

orbit along a 78.051-degree launch azimuth and coast in earth

parking orbit for approximately 2 1/2 revolutions. Data pre-

sented in these tables are in both English and metric units.

Tables containing metric units are denoted by -A after the

table number; tables containing English units are denoted by
-B.

TLI-boost trajectory simulations are initialized in earth

parking orbit prior to the time of timebase 6 initialization.

Tables 5-XX through 5-XXXII contain computer-printed trajec-

tory data for September 13, 1969, first-opportunity translunar-

injection boost and coast to LV/CSM separation for flight

along a 78.051-degree azimuth. Tables 5-XXXIII through 5-XLV

contain similar trajectory data for the second-opportunity

translunar injection boost for September 13 ahd a 78.051-

degree flight azimuth. LV/CSM separation is simulated at
timebase 7 + 1500 seconds.
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5.2 S-IC AND S-II SPENT-STAGEIMPACT TRAJECTORIES

The nominal S-IC and S-II spent-stage impact trajectories are
dependent only upon launch azimuth and not upon launch date.

Computer-printed trajectory data for the S-IC spent stage are

presented in Tables 5-XLVI through 5-LIII from separation to

impact for a launch azimuth of 78.051 degrees. S-II spent-

stage impact trajectory data are presented in Tables 5-LIV

through 5-LXI for the same launch azimuth.

5.3 S-IVB/IU SPENT-STAGE SLINGSHOT TRAJECTORY

After completion of LV/SC separation, the S-IVB/IU is

maneuvered to the desired attitude for LOX dumping, vehicle

safing, and APS propulsive boost. These "slingshot" opera-

tions provide a velocity increment that is large enough

nominally to preclude lunar impact and to cause the S-IVB

stage to pass behind the trailing side of the moon and use

lunar velocity to achieve a solar orbit. Trajectory data for

the spent S-IVB stage are simulated using the Apollo Reference

Mission Program (ARMP) . The slingshot velocity increment is

simulated as an instantaneous impulse at 9058 seconds after

GCS2 (Reference 7). Trajectory simulation is provided from

the time of LV/CSM separation until 250 hours after launch.

The ARMP print format for the S-IVB spent-stage trajectory
simulation is defined in Table 5-LXII. Data for the 78.051 ±

degree-azimuth first-opportunity September 13 S-IVB spent-stage

slingshot trajectory are presented in Table 5-LXIII.
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TABLE 5-III. SUMMARY OF AS-507 G MISSION PRESET

AND TRIM TAPES FOR THE SEPTEMBER LAUNCH

WINDOW

IBM 360

TAPE NUMBER

H07891

J04429"

H09773

H09342

J01625

H04320

IBM 7094 LAUNCH

TAPE NUMBER DATE COMMENTS

H06438 9/13 PRESET

H06997" 9/13 TRIM

H04371 9/15 PRESET

H09801 9/15 TRIM

J00649 9/18 PRESET

H00261 9/18 TRIM

These tapes supersede data tapes identified in

Reference 26.
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TABLE 5-IV. FLIGHT TRAJECTORY PARAMETER DEFINITION

AND KEY'EVENT NOMENCLATURE

m

L

L

PRINTOUT PARAMETER

Time

Th rust

Mass

Inertial Acceleration

A1 ti tude

Earth-Fixed Velocity

Earth-Fixed

Flight-Path Angle

Gravi tation al

Acceleration

Pitch Reference

Angle

Yaw Reference Angle

Range

Inertial Velocity

Inertial Flight-Path

Angle

DEFINITION

Total time from first motion (holddown

arm release)

Magnitude of total thrust vector.

Instantaneous mass of the vehicle.

Magnitude of inertial acceleration

vector.

Altitude of vehicle center of mass

referenced to subvehicle point.

Magnitude of the earth-fixed velocity

vector in Apollo l0 coordinates.

Angle between the earth-fixed velocity

vector and its projection onto a

plane perpendicular to the geocentric

position vector.

Magnitude of the gravitational

acceleration vector.

Angle from the local horizontal to

the vehicle longitudinal axis

projection on the instantaneous

flight plane.

Angle from the instantaneous flight

plane to the vehicle longitudinal

axis.

Surfa_e_--r_ahg_ - from launch site to the

subvehicle point.

Magnitude of inertial velocity vector.

Angle between the inertial velocity

vector and its projection onto a plane

perpendicular to the geocentric posi-

tion vector.
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TABLE 5-IV. FLIGHT TRAJECTORY PARAMETER DEFINITION

AND KEY-EVENT NOMENCLATURE (Continued)

PRINTOUT PARAMETER

Inertial Heading

Angle

Geocentric

Radius

Geodetic

Latitude

Longitude

Pitch, Yaw, and Roll

Attitude Command

Vehicle Pitch, Yaw, and

Roll Attitude Angles

Spacecraft Gimbal

Angles

Mach

Dynamic Pressure (Q)

Angle of Attack (_)

Q'Alpha Product

Normal-Force Angle

Normal Force

DEFINITION

Inertial azimuth measured from the

instantaneous meridian plane to the

projection of the inertial velocity

vector onto a plane perpendicular

to the position vector; the positive

angle is toward east from north.

Magnitude of the vehicle geocentric

position vector.

Geodetic latitude of the subvehicle

point.

Vehicle longitude measured positive

eastward from the prime meridian.

Platform-referenced minor-loop

commanded vehicle pitch, yaw, and

roll attitude angles.

Platform-referenced actual vehicle

pitch, yaw, and roll attitude angles.

Attitude of the launch vehicle meas-

ured in the spacecraft inertial

coordinate system.

Local free-stream Mach number.

Aerodynamic pressure equal to one-half

the product of the atmospheric density

(p) and the aerodynamic velocity (V)

squared.

Total angle measured between the

aerodynamic velocity vector and the
vehicle lonaitudinal axis.

Product of dynamic pressure and angle

of attack.

Angle measured from the Y body axis

to the projection of the aerodynamic

velocity vector in the Y-Z body axes

plane.

Aerodynamic force perpendicular to the

vehicle longitudinal axis.

9
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I
TABLE 5-IV. FLIGHT TRAJECTORY PARAMETER DEFINITION

AND KEY-EVENT NOMENCLATURE (Continued)

E

_J

_-_]

PRINTOUT PARAMETER DEFINITION

Axial Force Aerodynamic force parallel to the

vehicle longitudinal axis.

Aerodynamic Heating
Indicator

Defined by the following equation:

t

QV

7,/2-
dt

Commanded Control

Signals

Body Rotation Rates

Vehicle Position -

Inertial Coordinates

Angular component of commanded nozzle

deflection in the body axis system.

(Roll component is multiplied by the

cosine of 45 degrees).

Rotation rates measured about each of

the body axes.

Position vector components of vehicle

center of mass in the Apollo 13

coordinate system.

Veloci:ty vector components of vehicle

center Of mass in the Apollo 13

_ < Coordinate system.

Vehicle Velocity -

inertial Coordinates

Vehicle Position -

Earth-Fixed Coordinates

Position vector components of vehicle

center of mass in the Apollo 10 earth-

fixed launch site coordinate system.

Vehicle Velocity -

Earth-Fixed Coordinates

Velocity vector components of vehicle

center of mass in the Apollo i0 earth-

fixed launch site coordinate system.

PRINTOUT SYMBOL

GRR

TRAJECTORY KEY EVENT

Guidance Reference Release

1ST MOT First Motion (Holddown Arm Release)

TBI Timebasel

TILINIT Tilt Initiation

:9 :L !
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TABLE 5-IV.

PRINTOUT SYMBOL

MACH 1

MAX Q

CECO

MAX F/M

TB3

$2 UI

SIC RI

SIC SEP

$2 IGN

S2 90T

S2 UTT

INT J

LET J

IGM EN

IGM ON

TSMCI

TB4

S4B UI

$2 RI

$2 SEP

S4B IGN

S4B 90T

D5-15551 (I) -7

FLIGHT TRAJECTORY PARAMETER DEFINITION

AND KEY-EVENT NOMENCLATURE (Continued)

TRAJECTORY KEY EVENT

Mach One

Maximum Dynamic Pressure

S-IC Center-Engine Cutoff

Maximum Thrust-to-Mass Ratio

Timebase 3 Initiation

S-II Ullage Ignition

S-IC Retrorocket Ignition

S-IC/S-II Separation

S-II Ignition

S-II Engine 90-Percent Thrust

S-II Ullage Rocket Thrust Termination

S-IC/S-II Interstage Jettison

Launch Escape Tower Jettison

IGM Enable

IGM Initiation

Initiate Steering Misalignment
Correction

Timebase 4 Initiation

S-IVB Ullage Rocket Ignition

S-II Retrorocket Ignition

S-II/S-IVB Separation

S-IVB First Ignition

S-IVB 90-Percent Thrust

5-]0
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) TABLE 5-IV. FLIGHT TRAJECTORY PARAMETER DEFINITION

AND KEY-EVENT NOMENCLATURE (Continued)

_zL

i
I

E

L

F

m

PRINTOUT SYMBOL

IGM 3S

S4B UTT

S4B UCJ

TSMC2

S4BGCSI

TB5

S4B LUI

PO INS

ORB GID

LH2VTO

S 4 BLUCO

ORB NAV

IST OPP

2ND OPP

FM NAV

TB6

O2H2I

LH2VTCO

S 4B LUI

O2H2C0

LTI
= _ .

TRAJECTORY KEY EVENT

IGM Initiation

S-IVB Ullage Thrust Termination

S-IVB Ullage Case Jettison

Initiate Steering Misalignment

Correction

S-IVB First Guidance Cutoff Signal

(GCSI)

Timebase 5 Initiation

S-IVB APS ullage Ignition

= =:z

Parking Orbit Insertion

Start Orbital Guidance

H 2 Continuous Vent On

S-IVB APS Ullage Cutoff

Start Orbital Navigation Calculations

Initiation Time of First-Opportunity

Out-of-Orbit Trajectory Printout

Initiation Time of Second-Opportunity

Out-of-Orbit Trajectory Printout

Begin Powered-Flight Navigation

Timebase 6 Initiation (Restart

Preparation)

Helium Heater Ignition

H 2 Continuous Vent Off

S-IVB APS Ullaae Ignition

Helium Heater Cutoff

Lead Thrust Initiation
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TABLE 5-IV.

PRINTOUT SYMBOL

S4BLUCO

S4B REI

S4B 90T

IGM ON

TSMC3

MRS

S4BGCS2

TB7

TLI

ORB GID

ORB NAV

T&D MAN

CSM SEP

D5-15551 (I)-7

FLIGHT TRAJECTORY PARAMETER DEFINITION

AND KEY-EVENT NOMENCLATURE (Continued)

TRAJECTORY KEY EVENT

S-IVB APS Ullage Cutoff

S-IVB Reignition

S-IVB 90-Percent Thrust

IGM Initiation

Initiate Steerina Misalignment

Correction

S-IVB Mixture-Ratio Shift

S-IVB Second Guidance Cutoff Signal

(GCS2)

Timebase 7 Initiation

Translunar Orbit Injection

Start Orbital Guidance

Start Orbital Navigation

Begin Maneuver to S/C Separation
Attitude

Simulated CSM Separation
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TABIF 5-V-6 THRUST, MASS, AND INER

IMFTRIC UNITS

IAL ACCELERATIEN

EV i:NT

m_

GR_

l_t t4nT
TBT

TIL INIT

MACH 1

MA× F/m

- TB3

S) UI

i , SiI? IT
I

i
i

!
i -!_

i i
! !

: $2 IJTT
i

SIC SFP
£2 [GN

S2 qOT

iNT J
=_- LF:T ,I

TTME FROM

1 ST MOT

ISFCI

- 17. 250

q.O
e.3_R

10.000
11.375

2_.000

30.000

4_.000

" SO.OOO

A {).,_Oq

64.75Q

70.000

- 80,090

_d.125

q9.OOO

1 no.o00
110. 000

T HP US T

( NEWTQN S )

6. 1634370-3_

3.428211D 07

3.44gi4gD 07

3_4_57711D 07
3.4809240 07

3.4AT,,q400 07

_.g_1477r) 07

3. gq37940 07

3.67C5410 07

3.7q3871D 07

3;Tq24qsr) _37

3. 8346o8_ Q7

3.Qt2420D 07

3.91_2£70 07

_.9710849 n7

4. 006"_48Q 07

4. 0266100 07

lPO.O00 4.0_9S490

139.000 4.0587C60
1_4f000 4;_655060

134.000 4.0655060

I_4. 125 4.0Q25420
140.000 3.1 q478QD

150.000 3.20fl',I _n

15o. 125 3. 190056D

15q.q24 3. 11755gr_

!60.000 3.OO30Rlq
16q.424 (_. 734_10D

16n. 624 1 .67C119n

160. 694 I. 22064R_

1,60.694 I, 220648D

180.694 4. IP77C6D

1_2.324 4. 15524C0

164.324 "_. 5522o?r)

164.924 3. £174330

17n,000 5. O10634n
i ,q_.O00 _. 1249470

190.000 5. i',34,85ID

190.624 5.1_621 3D

196. t24 5. [ 7186L90

MASS

(KG)

2.9409920

2.0009600

..... 2;R956£4D

2.7684_70

2, 7502230

2.6359000

2.503122D

2.37012qn

2.236933D

2.103535D

2.0400750

1.06975_5

1.8_55#8D
1._3387>0

1.7Q13440

1.5666710
t .4BI_O_D

n7 1.296770D
07 1,1612430

07 1.I068610

07 I.I_6R61D

07 1.1054140

07 1.041600D

07 9.3462210

07 A._659810

07 R.2807740

07 _.2776040

OS 8.26047R0

06 e.252_600

06 £.240519D

O6 R.2_9519D

05 6.5RSB22n

05 4.5827460

06 6.£733650

06 6.5660£4D

06 6.512016O

06 6.390_710

06 6.266781D

06 6.219315D

06 6. I505160

INFRTIAI

ACCELFRATIQN

{m/ISE£1SO)

06 9. F913

06 0.R513

06 0.9942

06 2.7007

06 2.7R49

06 3.4216

06 4.3377

06 5.6164

06 7.2337

06 0.1014

06 0.o461

Q6 11.0092

06 13.6572

06 13.6037
06 16.7311

a6 10.9477

06 23.2450

06 26.7346
06 30;8997

06 32.8540

06 32.£540

06 32._566

04 PT.296Q

05 31.198_

05 35.3417

05 34.7936

05 B_.4528

05 a._aS9

05 _.O7ll

05 q. Oqlq
05 9.Oqlg

05 0.3612

05 0._592

05 8.0293

05 £.0926

05 9.4n37

05 0.$071

05 0.558_

05 o.5Blq

05 9.5955

=

i

5-13

=

_ 2



TABLE

EVFNT

l_m FN

lO, m ON

TSMC 1

TB4

S4R IJ I

5-V-A

( CONT INIJFD )

TIME FRnM

1 ST MOT

(£ECI

200.009

200.524

201.250

21n.oon

220.OP_O

222..250

230.000

240.000
25_.000

26e.000
2"70.300

290.00'3

290 o000

30Q. 0,30

310. OOq

320.000
"_q. O00

340.9q0

350.000

t60,. OOn

_70.000

380. OOO

_QO.O00

400.000

413.000

420.").09

43_.300

440_. 0,00

650.000

440°900

470.000

4£0,000

490.900

50n.ono

510.000

520.000
5_O.OnO

540.000

545.429

549.120

D5-15551l I )-7

THRUST, MASS, AND INERTIAL ACCFLFRATICN

(MFTRIC UNITS)

INEPTI/_L

THqLIST MASS ACCFLFRATION

NEW TONS ) I KS ) ( M/(SEC) SO)

g.17_350D 06 6.062761D 05 9.63:_7

5.173365D 06 A.O56252D 05 9.6355

5.1734470 06 6.047240D 05 0.6250

5. 1737440 06 5.93R603D 05 9.RqOl

5.[7C446D 06 5.R145_SD 05 10.0151

5.1602050 06 5.786639D 05 10.0473

5. 166874D 06 5.6905e80 05 I0. 1634

5.1652930 06 5.566711D 05 10.3243

5.164551D 06 5.442882D 05 10.4940

5.167442D Ot_ 5.31OOSqD 05 10.6700

5.17288RD 06 5.195097D 05 10.8R54

5.17601£0 06 5.071049D 05 11.10,")7
':;. 1776240 06 4.q46q35D 05 11.3266

5.1780390 06 4.R22_OOO 05 11.5622

£.17g505r) 06 4.69R6600 05 I 1.8147

5.1701_r) 06 4.574501D 05 12.0R55
5.1793RR0 06 4.450327D 05 12.37z+2

5.17R_gSD 06 4.326153D 05 12.6805

5.17R4qqD 06 4.2010910 05 13.00R0

_.178600n 06 4.077825D 05 13.3578

5. [ 7'#,3R30 06 3. 95_65g0 05 I 3. 7346

5.1771340 06 3.SPQSORD O_ 14.1354

5. 176036 r) 06 3. 705370D C)5 14. 5644

5. 174751n 06 3.5812730 05 15.0244

5.17354£0 06 3.4571930 05 15.51q1

5.1724170 06 3.3t_1_6D 05 16.0573

5.171n09 r) Og 3.200105D n5 16.6270

5.16q3950 06 3.0£5105D 05 17.24_0

5.167650D 06 2.961141D 05 17.O2l_

4.45q6269 06 2.SBRT_ID 05 16.5145
4.1142R90 06 2.74RTTTD 05 15.4104

4, 112579r) 06 2.639049D 05 15.03'30

3.0q9370r) 06 2.547881D 05 13.4795

3.Oq3RcgD 06 2.474751D 05 13.6754

3.0_2561 r) _6 2.401742D 05 14.059_

3.0_31"_5D 06 2.328854D 05 14.4944

3.077199r3 06 2.25609OD 05 14.£964

3.069907D 06 2.1R349_D 05 15.24_4

3.039415D 06 2.122517D 05 15.5552

2. C641O3D 05 2. 121222[3 05 9. 1255

D

h
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TARLF 5-V-^ THRUST° _4_SS, AND INERTIAL

I_ETRIC UNITS)

ACCFLFRATION

I CnNT INUED )

FVFNT TIME FROM

IST MnT THRUST MASS

(SFC) (NEWTONS) (KG)

52 RI 545.225 l-.Q54234r_ 05 2,1210370 05

54Q.304 1.61Iq3qO 05 2.12089BD 05
54q. 3O4 1.6119390 05 2.120Rg_D 05

£P £FP 54o.304 2.3_q44R9 04 1.652442D 05

_50.000 2.7122873 04 1.652351D 05

S4R IAN 552.429 2.qc68280 04 1.6520250 05

S4B qOT 554._2q R. TT_25qD 05 i.64985qD 05

!GM 3S _56,500 O.lqTS37D 05 1.6464_6D 05
S4R tJTT 556.929 q.1_17050 05 1,6455030 05

560.000 O. IP37I_D 05 1.63qB14D 05

SaR IJC,] 561.22q 9.18-_4z_qD 05 1.63612AD 05
TS_C2 _63.500 q, lP4806f3 05 1.63055713 05

570.000 q.lq4665D 05 1.61A33qD 05
5B '_ 000 q.171g661*) 05 l 5944060 05u . •

5_0.000 921619qqD 05 1.5726860 05

600.:')00 q. 171574D C5 1.550R3aD 05

610.300 9.164824r_ 05 1.52Q0270 05

APO.OnO . q. lqq3%gh 05 I.gOT20&D 05
()3n. O00 o. 1701045 05 1.4_63640 05

640.000 9.164R65D 05 1.463555D 05

650.300 9. 1_q046 r) 05 1.44173BD 05

660.000 0.17206B9 05 1.41qRRqD 05

87C.000 _. IBg34ID 05 [.398072D O_

6£_.000 9. 16%4190 05 1.3762660 05

S_BGCS1 6R5.6_4 C}.l_28PlD 05 1.3a39380 05

Tq5 6RS.R64 2.075316f3 or ` 1.3634310 05

£4R LltT 686.164 4.22409£1"} _4 1.3633710 05

_o0.300 6.?27510q O? 1._63277D 05

605.654 6.227510q 02 1.36%?_420 05

PN INS 6Qq,654 8.227513F_ 02 1.3632420 05

6_5. F50 6.227519_ OP 1.1632420 05

700.000 6.227510r) 02 1.3632310 05

700.750 6.2275100 OP 1.3632290 05

705.R64 6,2275100 02 1.363217D 05

706.864 6.22751q r) 02 1.3632170 05

Q_R GID 706.750 6.277510q 02 1.36"_2150 05

LHPVTO 744.£64 R.22C_210 r) 02 1.363123D O_i
£4BLtlCf] 772.R64 7.50621 ;'r] 02 1.3630110 05

ORF_ NAV 794.750 1 .qqq43Rq 92 I, 3629630 05

000.000 1.0P85180 02 1.362732D 05

: 2

2 2£L_

5-i5

INFRTI AL

ACCEL ERAT I'IN

(_41(SEC) SO)

o • 12{}O

q. 1453

9, 145

0.2205

9.7262

9.224£

0.7916

9.8232
9.7q01

q .95£2

10. 1348

10.2113

10. 1453

10. 2764

10.3096

10.3712

10.4197

10.47ql

In.5302

10. 5703

10.6260
10.73_1

10.7157

10.6929

10.6920

q. 1769

9.2199

q.2555

9. 255,3

9.2558

q.255_

c_. 2558

o. 2558
9,255£

q. 255_.

9.25%R

9. 2566

9. 256R

9. 2569

q.257P

2



TABLE

EVFNT

5-V-A

{ CANT TNUED }

05-! 555hi ! 1-7

THRUST,"_ASS, &NO INERTIAL

(METRIC UNITS}

T |MF FROM

IST MOT THRUST MASS

SEC I {NEWTFIN S I {KGI

1002.750 h.9778570 02 1. 362508D

I I00.000 1,9677670 02 1.362205D

1_00.000 1.9470h60 02 1.361_570
1%06.750 h.q463150 02 1.361R420

1500.000 I. 92A2650 02 1.361419D

1602.750 I. 9CQSTZr_ 02 1.361194D

1700.000 1.8893840 02 1.36008[D

1900. 000 I. 8371990 02 I. 3606230
Iq06.750 h. 8_44970 02 1,360617F)

2100.n00 1,770051.0 02 1,36031OD

2202.750 1.83R640n 02 1.3601490

2300.000 1.5275030 02 1. 3599970

2500. qO0 h.2729t90 O? ].3596840

2506.750 1.2654120 02 1. _596730

2700. 000 1.090514_ 02 i. 3593710

2R02. 750 h.95057i0 02 l.'_592t OD

2900.000 1.0126700 02 1.3590590

_lO_.O00 0.50212gN Ol 1. 3587450

_106. 750 Q. 4546220 Ol 1.3_Tt40

"_300. 000 q,27971qO Oh 1.35R4320
3407.750 9.165454q Oh 1.35_.27113

3500.000 q. C573070 O! 1,'_581190

3700.000 R. R]48560 Oi 1.357506D

3706.75,0 8.8273800 01 1.3577960

"_qOn. O00 £.612484 r) O[ 1.397493D

4002.750 8.45822 lr_ Oh 1.3573_2D

4lnO._oo £,.3285260 Oh 1.3571500

4300.000 7.8£3704O 01 1.35_8670

4306.750 7.9586919 01 1.356_570

4500.000 7.3C0675Q O] t. 356554D

4602. 750 A.gqm7410 Ol 1.3_6393D
4700.000 6.6779780 01 1.366241D

4500.000 8. 165o630 Oh 1. 35597qD

4906.750 6. 1584560 Ol 1.35591qD

5100.000 6.0CR7920 01 1.3556150

5202.750 8. 01564r_30I h. 3554540

5300. oorl 6.0721_15 Ot t. _55-40_D

55n0. 000 _.Q354£10 01 h. 35514113

5506.750 6.0:155320 01 1.3551 _,60

5700.000 6.0498260 01 1. %549850

ACCELER&TICN

INFRTIAt

ACCFLERATION

{M/ISEC}SOI

05 9. 258_

05 9.2603

05 O.2635

05 9.26 36

05 o. 2865

05 c). 2695

05 O. 26_

05 9.27 19

05 9.27h9

05 9.272_

05 9.2726

05 q.2722

05 9. 2707

05 Q.2706

05 o. 2654

05 9. 2671
05 9.265

05 9.2632

05 9.2631

05 9. ?60o

05 9.2_00

05 0.2592
05 O. 2578

05 9. 2577

05 9.75.66

05 9.2560
05 9.2554

05 9.2538

05 9.2537

O5 9.2516

05 q. 2_03

05 9. 2488
05 9. 7456

05 9.2455

05 9,242_
05 9. 2407

05 o. 2:_93

05 _.2371

05 o.2371

05 q.2361

D
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n5,15551{ I )-7

T t_BLE 5-V-A

THRUST, MASS, AND INERTIAL ACCFLERATI_ON

_ 14ETRIC UNITS)

FV_FNT

((',I3NTINUEB)

TIME FRqM

iST hOT
ISE-CI

THRUST

_N_W Tt3NS)

5t_02. 750

6io0.000 -_:.6.o'T55-15noi "

6SOC),C)O0 -: _" O_e_Or) ciI

(_402.750 6.tq57"1_0 01
6.-I 02206D Ot

6" It_5_4qO Ot
6.t[5qgOb ,ii_

_. t i_ffq_4O Ol

6. 132"{q'10 OI

6.t_Ot-50b hT .
_.too3_o oi
6. C6534 i-C)r_I-

6,0i20I _t_ b_t

5.857758D O[

_.753966r) Ot

5.7c_663r_ -(_F

5.5_ o1

5.4 _,-_01r) ot
5.375872F) Ol

5.317163_ nt

5.1 q2_'SID Ol

5. O_56P, RO CJ[

5. OL3&60D Ot
4. Q54qsIF_ 01.

4.8!4214n Ot

4.71_47_D Ol

4_651447D Ol

4.64Cg22F) _

4.6¢4300 c) O[

4.696IO2D 01.
4,7476790 01.

INE RT IAt

PASS ACCELERATION

IKC,) ( MI lSEC)SOI

1..35&qO4D 05 q.2361
05 9.2365

1.354672D 05 g.23_4

t.3546670 05 9.2385

l. 3545t5D 05 0.2415

1..3544150 05 9.2435

].35435gD 05 g.2455

1.35420?0 05 g. 2497

t. 354107D 05 9.2498

1.3540460 05 _.2536

1.35 _q66D 05 q.2554

]L• "_63RF_C)D 05 q. 2568

1. 35373 _F) 05 9.2587

I. 35"_77 8r_ 05 9.2_8_

1.3535760 05 9.2503

1.3534960 05 q.25q1.

1.353420D 05 q.25R7

1.3532630 05 q.257|

i, 35_7_;RD 05 q.2570

1.35_1. 0TO 05 q.254q

1.3530279 C5 9.2537

t.352qStO 05 q.2526
1 ,%_77qAO 05 0.2504

1.3527-_qD 05 q. 2503

1.3526380 05 q.2486

1.._52557D 05 g.2479

l 35245lD 05 q.2473• 0. 2462
1.3_2325D C5

1. 352"_19D 05 0.246}
1. 3571.68D 05 9.2451

1.35208P'D 05 q.2445

t.352012D 05 Q.243q

1.3518550 05 9"2419
1.351.8500 05 c)" 24tq

i. 351.TnOO 05 9.2395

1.. "_,516220 05 9.2380
1._5|54_0 05 q. 2365

t. 351307D 05 q.233_
1.. 351.3qtO 05 9.2%32

L.3512450 05 9.2302

[
/
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D5-15551{ I 1-7

TABLE

EVFNT

2ND OPP

5-V-A

( CONT INUED I

T IMF FROM

1£T MOT

(SE£1

10602.750

10700,000

I0900.000

10q06. 750

11100.00_

11702.750

11300.000

11500.000

115O6.750

1170(3.000

11802.750

l 1q(30.000
121(30.000

12106. 750

12300.900

12402.750

12500.000

1270(3.000

12706.750

12900.000

13002.750

1310O.qO0

13300.0O0

13306.750

13500.000

13602.750

13700. 000

1 _900. 000

13906. 750

1410(3._00

14202.750

14300,000

1450_.ono

14_06. 750

14700.000

14R02. 750

14900. 000

15100._00

15106.750

15:_00.000

THRUST, MASS, AND INFRTIAL ACCELFRATICN

(METRIC UNITS)

INERTIAL

THR UST MASS ACCELERATI ON

NEWTONS ) (KG) (M/(SEC) SO)

4.7751021") O1 1.351167D 05 0.228_

4.8CI058D 01 1.351094D 05 9.2276

4,854437D Ol 1.350942D 05 9.2261

4.856238D 01 1.350937D 05 9,2261

4.qC28qlD (31 1.3507910 05 0.2260

4.9211748 01 1.350713D 05 9.2265

4.938477.0 01 1.350639D 05 9.2273

4.974063r3 01 1.350488D 05 a.2300

4.975264D Ol 1.3504820 05 9.2301

5.009649D Ol 1.350336D 05 9.2337

5.027931D 01 I._5025AD 05 9.2359

5.045234D 01 1.350185D 05 9.2380

5,061125D Ot 1.350033D 05 o,2423

5.059924D 01 1.350028D 05 0.2424

5.02553913 OI 1.34Q882D 05 9.2459

5.00725713 01 1.349804D 05 9.2474
4.9_9953D O[ 1.349730D 05 9.2485

4.c_54368D 01 1.349570D 05 9.2499

4.953167D Ol 1.3405730 05 9.24q9

4.9187828 01 1.349427D 05 9.249Q
4.9005000 Ol 1.340:3490 05 0.2494

4.8561151") 01 1.349276D 05 9.2488

4.722669D 01 1.340124D 05 9.246_

4.71R1650 01 [.3491190 05 9.2468

4.5892229 01 1.348973D 05 9.2446

4.520664D 01 1.348RQ5D 05 9.2435

4.455775D 01 1.348871D 05 9.2424

4.322329D 01 1.348670D 05 9.2405

4.'_lTR25F) 01 1.3486640 05 9.2404

4.1q3806 r) 01 1.34851F_D 05 q.2390

4.134389D Ol 1.348440D 05 q.2384

4.07R152D Ol 1.348367D 05 9.237 c)

3.q62498D 01 1.348215D 05 0.23&9
3.0585950 01 t.348210D 05 9.2368

3.846844D 01 1.348064D 05 0.2357

3.787427D 01 1.347986D 05 9.2350

3.731191D 01 1.3479120 05 9.2342

3.631129D 01 1.3677610 05 0.2321

3.629127D Ol 1.347755D 05 9.2_,20

3.5718190 01 1.347609D 05 9.2294
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T ABL E

EV FNT

GRR

IST MOT

TBI

T IL IN IT

_ACH I

MAX 0

CFCO

_AX FIM

SIC SEP

$2 [GN

$2 90T

S_ UTT

TNT J

LFT J

95-15551(II-7

5-V-B THRUST, MASS, AND

{ ENGL ISH

TIME FROM

IST MOT

(SFC)

-17.250

0.0

0._g8

10.000

I1.'375

20.000

30.000

40.000

50.000

60.000
64.750

7_ .000

RO.O00

80.125

q0.000

I00.000

110.000

L20.000 q_O_l 2660

130.000 g.llqS_TD

134.000 9.1_q6210

134.000 D.[_g6210

136.125 _.9_Q0720

140.000 7.1821570

150.000 7.2125740

159.125 7.1917650

159.924 -7.0085520

160.000 6.7511940
160.424 F. 513933D

160.b24 - %.642173D

160.694 2.7441259

160.604 2 • 7441250

160.694 9.4143380

162.324 9.3413510

16_. 32_ 7. 9858800

164.924 8.5819%00

170.000 I .1264350

180.000 I. 1521340

[O0.O00 1.1611050

190.624 1.1614110

106. i24 1.1626820

THRUST

(POUNDS)

I. 385641D-3g

7.7C69250 06

7. 753gg3D 06

7.77_24_0 06

7. 7804660 06

?. 8400770 06

7._)_00760 06

_. 0791600 06

8.2517040 06

F_.43o0:_7D o6

a.62074o_ o_
fl.Tg5471r) 06

8.7974189 06

ft.g273079 06

9.0C66280 06

9. 05218CO 06

O6

06

06

O6

06

06

06

06

06

O6

06

O5

O5

05

O4

O4

O5

O5

06

O6

06

06

O6

INERTI AL

UNITS)

ACCELERAT ION

MASS

(POUNDS)

6.483778D 06

6.395523D 06

6.383_g00 06

6.1033580 06

6.0632040 06

5.fli11650 06

5.5184409 06

5.225239D 06

4.q315920 06

4.6_75000 06

4.4g75950 06

4.3425620 06

4.0466910 06

4.042995D 06

3.750f1220 06

3._539170 06

_.1565900 06

2.35888gD 06

2.5601_20 06

2.4402110 06

2.4402110 06

2.437020D 06

2.2965540 06

2.0604890 06

1.84437gD 06

1.8255980 06

1.8249190 06

1.821124D 06

1.8Lg334D 06
1.818708D 06

1.8187089 06

1.4518150 06

1.4512510 06

1.4481790 06

1.4477720 06

1.4_565_D 06

1.4087690 06

[.3_[578D 06

I.B71124D 06

[.355957D 06

INERTIAL

ACCELERATION

(FTISEC/SEC}

32.1237

2.7929

3.2617

8.8604

9.1367

11.2256

14.2314

18.4267

23.7326

29.8603

32.6316

36.1195

44.8o6_
44.9270

54.8920

65,4452

76.2631

87.7118

I01.3771

107.7888

107.7888

106.1567

89.5566

I02.3556

115.9505

!0g.7534
31. 7780

29.4329

29.8291

29.8291

30.7127

3o.zo59
29.2662

29. 4706

30.8521

_[. [914

31.3527

31.4368

31.4813

T _
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D5-15551(I)-7

TABLE 5-V-B

{CnNTINUEDI

THRUST, MASS, AND INERTIAL

(ENGLISH UNITSI

EVENT TIME FROM

I_T MOT THRUST MASS

(SEE) (POUNDS) ( POUNDS

200.000 1.163015D 06 1.336610D

IGM EN 200.524 1.163019D 06 1.335175D

IGM NN 201.250 1.163037D 06 1.333188D

210.000 1.163104D 06 1.309238D

2P0,000 I. 162362D 06 1.281886D

TSMCI 222.250 1. 162084D 06 1,275735D

230.000 1.161559D 06 1,254560D

240.000 1.I61204D 06 1,227250D

250,000 1.161037B 06 1.199950D

260.000 1.161687D 06 1.172652D
270.000 1.162911_ 06 1.145323D

280.000 1.163615D 06 I.I17975D

290,000 1.1639760 06 1.OOO612D
300.000 1.164069_ 06 1.063245D

310.000 1.164174D 06 1.035877D

320.000 1.164315D 06 1.008505D

330.000 1.164373_ 06 9.811293D

340.000 1.164251D 06 9.537535D

350.000 1.164[73D 06 9.263805D

_60,000 1.164196D 06 R.OOOO65D

370,000 1.164C700 06 8.716325D

380.000 1.163866_ 06 8.442619D

390.000 1.163619D 06 8.168962D
400.000 1.163330D 06 7.895356D

410,000 1.163060D 06 7.621807D
420.000 1.1628060 06 7.348308D

430.000 t.1624flgD 06 7.07#864D
440.000 1.162124D 06 6.801492D

450.000 1.161741D 06 6.52RIgBD

460.000 1.0025660 06 6,258331D

470.000 9.2492870 05 6. 037970D

480.000 9.2454450 05 5.820092D

490.000 6. g67660B 05 5.617116D

500.000 6.055160D 05 5.455893D

BIO.O00 6.9433620 05 5.294934D

520.000 6.9_1163D 05 5.134245D

530.000 6.917818D 05 4.973848D

540.000 6.9C1627D 05 4,8137900

TR4 548.429 6. 832877D 05 4.679349D

S4B U) 549.129 4.640289D 04 4.676494D

ACCELERATION

INERTIAL

ACCELERATION

(FT/SEC/SECI

06 31.6067

06 31.6125

06 31.5780

06 32,4152

06 32.8580

06 32.9637

06 33.3446

06 33,8725

06 34.4292

06 35,0360

06 35.7131

06 36.4196

06 37.1575

06 37.9339
06 38.7622

06 39.6505

05 40,5979

05 41.6037

05 42.6773
05 43.8247

05 45.0610

05 46.3759

05 47,7835

05 49.2926

05 50.9156

05 52.6649

05 54.5505

05 56.5878

05 58.7970

05 54.1815

05 50.5590
05 52,2666

05 44,2240
05 44.8669

05 46.1278

05 47.5540

05 48.8400

05 50.1589

05 51.0341

05 29.9394

J
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D5-1555t( I I-7

m-

T_SLE 5-V-B THRUST, MASS, AND INERTIAL

i (FNC_ISH UNITS)

(CONT INUFD)

EV F NT

$7 RI

T IME FROM

IST MOT THRUST MASS

(5FC ) (POUNDS) | POUNDS

54g.229 4.3932930 04 4.676086D

54g. 304 3._623784r) 04 4.6757800

54g.304 3.623787t0 04 4. 675780D

549.'304 5.3042510 "03" 3.6430110

550.000 _. 0q_4640 03 3.6428110

S4B IGN

S_ 60Y 554.929
i_ _g 55_._0o
_TB UTT 556.929

_5hO.O00

TSMC2 563.500

570.000

£4RGCS 1

fa5

552.420 6_5_481bD -03 _ "3;642091D

I; q71632D 05 3.6373150

"-2 ] b676_BO -05 3,6297710

2,066377r) 05 3.627713D

2.0645820 05 3.6129660

-2:_g52ID 05 3.607044D

2_.0648269 05 ....13..594752D

2.0670430 05 3.563418D

580.000 2% 06I 9_00 05 3.5152570

5qO.O00 P. 0596q70 05 3.467180D

600.000 2.0618520 05 3.4IqOI2D

610.000 2. 060334D 05 3. 370q27D

620.000 2. 06584_50 05 3.322821D

630.000 2. 061542D 05 3. 2746670

640.000 2. 06032, 4r) 05 3.2265A60

650.000 2,_J6577bo 05 3.i7848"80

660.000 2._61063D 05 3.l 303190

670.0,00 2.061 t25n 05 3.082222D
680.000 _060Ct90 05 3,0341470

685,654 2.0643800

685.864 "4,6654060

_B LUI 686.167_ _ 9J4q614gD

_;_:: _ 690.000 - [,_CO000D

605.654 1.4C0000D

PO INS 605.654 1.4CO000D
695.750 1.4C00000

700,000 1.4C00000

700.750 1.4coooo0
705,864 i.4CO000D

705. 864 1.4C00000

w

_ z

F_ T=

|

|

[IRB GID 706.750 1.4co00or)

t R2vTo 746. 864 1.8500000

S6BLUCO 772.864 I. 7C9944F)

ORB NAV 794. 750 4.4q49160

000.000 4.47C366D

05 B.OO6969D

04 3.0058510

03 3,005720D

02 3.0055100

02 3.0054350

02 3. 0054350

02 3. 00541J40

02 3.005410D

02 3. 005406D

02 3. 005379D

02 3.0053790

02 3.0053740
02 3.0_5171D

02 3. 004925D

01 3.004819D

0[ 3.004311D

5-21

ACCELERATION

INERTIAL

ACCELERATION

{FTISEC)SEC)

05 29.9536

O5 30.0041

05 30,0041

05 30,2806

05 30.2698

05 30.2652

05 32.1247

05 32,2284

05 32.11w7

05 32.6714

05 _3.2507

05 33.5017

05 33.2851

05 33.7153

05 33.8241

05 34.0264

05 34.1855

05 _4.377t
05 -- 34.5478

05 34.6793

05- 34.8621

05 35,2299

05 35.1564
O5 35.0817

05 35.0816

05 30.1079
05 30.2489

05 30.3670

05 30.3669

05 30.3669

05 30.3669

05 30.3669

05 30.3669

05 30.3668

05 30.3668

05 30.3668

05 30.3696

05 30.3701

05 30._705

05 30.3733

L



D5-15551(I)-7

TARt F

EVFNT

5-V-B

( CONT INHED I

TIME FROM

IST MQT

(SEC)

I002.750

I100.000

1300.000

1306.750

1500.000

1602.750

1700.000

1900.000

1006.750

2100o000

2202.750

2300.000

2500.000

2506.750

2700.000

280P.750

2900.000

3100.000

3106.750

3300.000

3402.750

3500.000

3700.000

3706.750

_qo0.o00

4002.750

4100.000

4300.000

4306.750

4500.000

4602.750

4700.000

4900.000

4006.750

5100.000

5202.750

5300.000

5500.000

5506.750

5700.000

THRUST, MASS, AND INERTIAL

(ENGLISH UNITS)

THRUST MASS

(POUNDS} (POUNDS)

4.4464000 Ol 3.003815D

4.6237160 01 3.003345D

4.3770660 Ol 3.0023800

4.3754910 Ol 3.0023470

4.3304150 Ol 3.001415D

4.2q28880 01 3.00091gD

4.2475040 Ol 3.000449D

4. 1301880 Ol 2.999660D

4. 1241130 Ol 2.9996370

3. 8893080 Ol 2.908970D

_.6838080 Ol 2.998616D

3.4339630 01 2.9982800

2.@61655D O[ 2.gO75gOD

P.844760D Ol 2.997567D

2.4515720 Ol 2.gg6900D

2.3616660 01 2.996546D

2.2765720 Ol 2.9962100

2.1361640 01 2.9g55200

2.1344760 O| 2.9954970

2.08&1640 Ol 2.qq48BOD

2.0604760 O| 2.9g4476D

2.0361640 01 2.9941400

1.g861640 OI 2.993450D

1.9844760 OI 2.9934270

I,g361640 01 2.gg2760D

I.qI04760 Ol 2.992406D

1.8723270 O! 2.992070D

1.7723270 01 2.9g1380D

1.7680520 Ol 2.qq13570

1.641258_ 01 2.ggO6WOD

1.56_330 Ol 2.qg0336D

1.5012580 Ol 2.9900000

1.3861640 Ol 2.9893100

1.384476D OI 2.9892870

1.350830D 01 2.988620D

1.3523710 Ol 2.9882660

1.3538300 Ol 2.987930D

1.35683CD Ol 2.9875750

1.3569310 01 2.9875640

1.3598300 Ol 2.9872300

ACCELERATION

INERTIAL

ACCELERATION

(FT/SEC/SEC)

05 30.3771

05 30.3815

05 30.3920

05 30.3q24

05 30.4031

05 30.4083

05 30.4127

05 30.4193

05 BO.41q5

05 30.4221

05 30.4218

05 30.4207

05 30.4157

05 30.4154

05 30.4081

05 30.4038

05 30.3995

05 30.3qi0

05 30.3907

05 30.3836

05 30.3804

05 30.3778

05 30.3733

05 30.3732

05 30.3695

05 30.3675

05 30.3654

05 30.3602

05 30.3600

05 30.3530

05 30.3486

05 30.3440

05 30.3334

05 30.3331
05 30.3225

05 30.3172

05 30.3127

05 30.3055

05 30.3053

05 30.3022
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TABLE 5-V-B

( CONT INHED I

THRUST, MASS, AND INERT[AL

(ENGLISH UNITS)

ACCELERATION

EVEN T

?

T IME FROM

IST MDT THRUST

(SEC ) {POUNDS)

5802.750 1.3613710

5900.000 I. 3628300

6100.000 |_ 365830r)

61o6.75o - iZ_7,_ co31O
6300. 000 1._63 83 OD

6402.75o I.)7037iD
6500.000 1.3718300

6700.000 I. 37483013

67n¢,. 75o L37493[r_
6900.000 I. 377,83013

_7002.750 " 1",'37-937ID

!_7 [_°0. 000 1.378616D

7300. 000 I. 373616D
• : • = T_- .....

7306.750 1. 37344BD
7_oo. 0o6 I. 3_5430
76,02. 750 l ._1=555D
77(_0.000 1,3_402100

7, oo.oo f.  16 760
7906.750 i.316089D

a lon.ooo _ _i; 2935430
_202.75(_ [.2_15550

. _360.000 1.270210D CI-
8500.000 i.2468760 Ol

8506. 750 .... i'.2460890 oi
• y

_700.000 ....:1.2_24890 01

- 8_(32.750 i.2CR54_F) 01

: - _gO0.O00 _53460 01

0100.000 1. i_582030 01

c)106.750 1.1672879 Ol
9300.000 1.141060r) Ol
0402.750 i.1271160 01

1,ST OPP

9500.000 1.1139170 01

9700.000 1.0867740 01

9706.750 1 .0858580 Ol

9900.000 1. 0596320 Ol

10002.750 1. 0456870 01

I0100.000 1.0433219 01

10=I00. 000 I. 05532 Ir) 01

10306. 750 t .0557260 Ol

10500.000 1.0673210 Ol

INERTIAL

MASS ACCELERATION

IPOUNDS) (FTISEC/SEC}

01 2. 9870530 05 30. 3023

Ol 2.986885D 05 30.3036

Ol " 2.086540D 05 30.3097

Ol . 21.qB&B29D 05 30. 3100

Ol _ ..... 2.986195D 05 30. 319_

01 2.986bi 8D 05 30.3264

Oi 2.9858500 05 30.3329

Ol 2.9855050 05 30.3468

01 2.9854940 05 30.3473

Ol 2.985160D 05 30. 3597

O1 2.9849830 05 30.3654

O1 2.9848150 05 30,3700

Ol 2.98447013 05 30.3764

01 2.9t%44590 05 30. 3765

Ol :_' 2.08412 50 05 30.3784

01 2. q_34480 05 30. 3778
01 ......2.9837800 05 30.3763

Ol 2, (_834350 05 30.3710

Ol 2.983424D 05 30.370R

Ot 2.983090D 05 30. 3639
Oi 2.9829130 05 30.3599

2.9827450 05 30.3562

2.982400D 05 30.3491

2.982_890 05 30,3488
2,982055D 05 30.3432

2.981878D 05 30.3408

12.9817100 05 30.3388

2._8i365D 05 30.3352

2.981354D 05 30.3351

2.981020D 05 30.33i7

2,980843D 05 30.3297

2.9B06750 05 30.3274

2.9`803300 05 30.3213

2.980319D 05_ 30.3211
2. 979987D 05 30.3i33 "

2.979816D 05 30.3085

2.97965313 05 30.3036

2.9793190 05 30.292(}

2.979308D 05 30.2926

2.978985D 05 30.2827

-_
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TABLF 5-V-B

( CflNT I NUED)

THRUST, _ASS, AND INERTIAL

(ENGLISH UNITSI

ACCELERAT 1ON

EVENT

2ND OPP

TIME FROM

IST MOT

(SFC)

10602.750

10700.000

lOqO0.O00

10906.750

lllO0.O00

11202.750

I1300.000

11500.000

I1506.750

11700.000

11802.750

11900.000
12100.000

12106.750

12300.000

17402.750

12500.000

12700.000

12706.750

12900.900

13002.750

13100.000

i_300.000

13306.750

13500.000

13602.750

1_700.000

13900.000

13906.750

14100.000

14202.750

14300.000

14500.000

14506.750

14700.000

143D2.750

14900.000

151O0.000

15106.750

15300.000

THRUST

(POUNDS]

1.073486D Ot

i. 07q32ID Ol

1.0_1321D Ol

1.0g17260 O[

1.102214D Ol

1.106374_ O1

1.110214D Ol

I.[IR214D 01

1.1184840 O1

1.126214D Ol

1.130324D Ol

1.134214D Ol

1.137786D Ol

I. 137516_ Ol

1.12g7860 Ol

1.125676D O(

1.1217860 Ol

1.113786D Ol

1.113516D 01

I.IC5786D O[

1.1016760 O1
1.091698q Ol

1.061698D Ol

1,060686D Ol

1.031698D 01

1.0162860 O[
1.0C1698D Ol

9.716981D 00

g. 7C68560 O0

q. 428050D O0

9. 294475D O0

9. 1680500 O0

8.9C8050D O0

8.8_g275D O0

8.64805CD O0

8.514475D O0
8.388050D O0

8.163103D O0

8.158603D O0
8.0297690 O0

INERTIAL

MASS ACCELERATION

IPOUNDS) {FT/SEC/SEC)

2. 978814D 05 30. 2781

2.978651D 05 30.2744

2.978317D 05 30.2695

2.9783060 05 30.2694

2.g77983D 05 30.26g0

2.977812D 05 30.2706

2.977649D 05 30.2733

2.977315D 05 30.2822

2.q77304D 05 30.2825

2.9769810 05 30.2944

2.976810D 05 30.3016

2.976647D 05 30.3085

2.976313D 05 30.3224

2.976302D 05 30.3229

2.9759790 05 30.3344

2.9758080 05 30.3393

2.9756450 05 30.3430

2.W75311D 05 30'.3473

2.9753000 05 30.3474

2,974077D 05 30,3474

2.g74806D 05 30.3459

2.974643D 05 30,3437

2.9743090 05 30.33T5

2.q74298D 05 30.3373

2.973975D 05 30.3301
2.9738040 05 30.3263

2.973641D 05 30.3228

2.973_07D 05 30.3166

2.qT3296D 05 30.3164

2.972973D 05 30.3117

2.972802D 05 30.3096

2.07263qD 05 30.3079

2.972305D 05 30.3047

2.972294D 05 30.3045

2.971971D 05 30.3010

2.WTISOOD 05 30.2986

2.971637D 05 30,2959

2.971303D 05 30.2890

2.971292D 05 30.2887

2.970969D 05 30.2802

)
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TABI F 5-VI-A ALTITUDE,FARTH-FIXED VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLF,AND GRAVITATIONAL ACCELERATION

EVENT TIME FROM

iSFCf
GRR 17;250

IST MF:T O. 0

TBI

f IL IN I T

IMETRIC UNITS)

MACH

MAX 0

1

ALTITUDE VELOCITY

IMFTERS) (M/SEC)

62, 0,00

62. 0.00

0.398 62. 0.38

I 0.000 172. 23.64

I I. 375 207. 2 7.45

20.000 555. 54.28

30.000 1283. 92.83

40.000 2437. 141.17

50. 000 4 100. 202.02
60.000 6352. 278.38

64. 750 7648. 320.49

70.000 9255. 371.24
80. 000 12852. 4_5.55

80. 125 12902. 487.14

qO.O00 1720[. 625.63

lO0.O00 22320. 797.14
110.000 28213. 9q9.35

120.000 34898. [235.97

FLIGHT-

PATH ANGLE

(DEGREES)

0.0

0.0

89.5981

85.8649

85.6407

88.1588

86.4110

81.0660

74.2843

67.3574

64.1667

60.7536

54.70q2

54.6369

49.0360

43.6108

38.9342

34.9860

GRAV IT AT ICNAL

ACCELERAT ION

IM/{SEC)SC)

9.8181

9.8 1£ I

9.8181

9.8178

0.8177

9.8[66

9.8143

0.8108

0.8057

0.7987

q .704R

9.7898

q.7788

9.7786

q.7655

9.7499

9.7319

9.7116

=--

i
I

130.000 42423. 1511.95

134.000 45686, 1635.07

CFCO I_4.000 45686. 1635.07
134.125 45790. 1639.0I

140.000 50802. 1787.42
150.000 59808. 2066.68

MAX F/M 159.125 68605. 2360.02

TR3 159.q24 69405. 2387.24

160.000 69481. 2389.74
$2 UI 160.424 69906. 2396.38

S!C RI 160.624 70107. 2396.54
160.694 70177. 2396.38

160.694 70177. 2396.38

SIC SEP 160.694 701_1. 23q6.38
S) IGN' 162.324 71802. 2390.92

$2 90T 164.324 73761. 2387.80

S2 UTT 164,924 74343. 2388.84

" 170.000 79186. 2405. 62

180.000 88334. 2448.61

190.000 96980. 2496.63

INT J 190.624 97504. 2499.79
EFT J 196.124 102038. 2528.42

31.7756

30.6516

30.6516
30.6175

29.0881

26.7858
24.9547

24.8045

24.7904
24.7125

24.6761

24.6634

24.6634

24.6634

24.3668

24,0004

23.8903

22.9822

21.2663

19.6400

19.5415

18.6905

9.688£
0.6790

9.6790

9.6787

9.6636

9.6365

9.6102

9.6078

9.6076

9.6063

q.6057

9.6055

9,6055
9.6055

g.6007

9.5949

Q.5931

9.5787

9.5516
q.5261

9.5246

9.5112
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TARL E

EVFNT

[GM FN

IGM ON

TSMCI

TB4

S4B

D5-15551(II-7

5-VI-A ALTITUDE,E&RTH-FIXED VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION

(METRIC UNITS)

(CflNTINUFD)

T IME FROM

IST MOT

ISFCI

200.000

200. 524

201.250

210.000

220.000

222. 250

230.000
240.000

250.000

260.000

270.000
280.000

290.000

300.000

310.000

320.000

3_0.000

340.000

350.000

360. 000

_70.000

380.000

_90.000

400.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

480.000

490.000

500.000

510.000

520. 000

530.000

540.000

548.429

UI 549. 129

ALTITUDE VELOCITY

{METERS} (MISEC)

105149. 2549.53

105564. 2552.42

106137. 2556.46

112958. 2606.82

12011_. 2668.07

121680. 2682.38

126915. 2733.15

133283. 2R02.04

139225. 2874.71

144751. 2951.16

149873. 3031.49

154602. 3115.69

158950. _203.73

162929. 3295.62

166553. 3391.38
169834. 3491.09

172786. 3594.84

175425, 3702.70

177764. 3814.78

179819. 3931.24

181608. 4052.24

183146. 4177.96

184453. 4308.61

185547. 4444.42

186449. 4585.67

187180. 4732.69

187765. 4885.82

188227. 5045.47

188594. 5212.09

188896. 5385.39

189127. 5529.35

189354. 5676.68

189622. 5820.25

189868. 5940.13
190096. 6063.27

190328. 6190.56

190576. 6322.00

I90862. 6457.66

191151. 6575.36

191177. 6579.13

FLIGHT-

PATH ANGLE

(DEGREES)

18.1085

18.0309

17.9239

16.6423

15.2410

14.9357

13.9130

12.6574

11.4741

10.3623

9.3206

8.3462

7.4382
6.5949

5.8t44

5.0945
4.4328

3.8272

3.2758

2.7768

2.3277

1.9268

1.5726

1.2633

0.9977
0.7743

0.5921

0.4498

0.3468

0.2803

0.2034

0.2378

0.2537

0.2110

0.2066

0.2103

0.2301

0.2709

0.3214

0.3165

GRAVITATIONAL

ACCELERATION

(MI(SECISQ}

9.5021

9.5009

9.4992

9.4795

q.4584

9.4538

9.4386

9.4201

9.4029

9.3870

0.3723
9.3587

9.3462

9.3349

Q.3245

9.3152

9.3068

9.2993

9.2927

o.2869

0.2818
9.2775

9.2738

q.2707

9.2682

9.266!

9.2645

9.2632

9.2621

9. 2613

9.2607

9.2600

0.2593

9.2586

9.2580

9.2573

9.2566

9.2558

9.2550

9.2549

D
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-- )

TABLF 5-V I-A AtTITUOF,E_,QTH'FIXED VFLOCITY,EARTH-FIXED

FLiGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION

| £ONT INUED)

EVFNT TIME FRO_

-- ]ST MQT

(MFTRIC UNITSI

FLIGHT-

^LTITUF)E VEL(]CI TY PATH ANGLF

{METERS)- {m/SEC) IDEGREES)

lqiI£1. 657_).22 0.3151

191183. 6579.28 0.3140

IO|IR3. 6579.28 0.3140

i qF[85. 6579.28 0,3140

Iq1210. 657q.15 0.3035

Io 129 I. 6579.65 O. 2657

191363. 6584. 83 0.2347

Iq1406, 6503.31 0.2243

191417. 6595.64 0.2218

191404. 6612.39 0.2040

191523. 6619.16 0.1947

191573. 6631.76 O. 1749

191688. 6668.05 O. 1253

191796. 6724.63 0.0540

Iq1825. 6782.04 -0.0069

191788. 6840.45 -0.0560

i q 1696. 68Q c).68 -0. 0946

191563. 6959.86 -0. 1216

191400. 7021.01 -0.1375

191223. 7083. O0 -0. 1412

191046. 7145.93 -0. 1325

190882. 7209.98 -0.1173

190742. 7274. 84 -0.0871

i9065 O. 7340.54 -0. 0376

_ +

GRAVITATIONAL

ACCELFRAT ION

{M/|SEC)SC)

9.2549

Q.2549

9.2549

Q.2549

9.254R

9.2546
9.2544

9.254_

9.2543

9.2540

Q.2540

q,2538

9.2535

9.2532

9.2531
9.2532

9.2535

9.2539

9.2543

0.2548

9.2553

9.2558

9.2562

9.2564

S4BGCSl 655.654- " I_0629.
6R5.%4 IqO529.

_4_ [Ul 686.164 1906P8.
: 6q0 000 190624.

695.654 lq0616.
: :

PO INS 695.654 190616.
_ _ 695.750 [90616.

ORB _;IB

LH2_D

_4BfOcn
o_B _V

700.000 190610.

700.750 190600.
705.866 1906n2.
705.864 i90602.

706.750 190600.

744.864 190528.

772.864 190459.

794.750 IQC_g6.

90_.000 1q9985.

7378.O5

7379.28

7379.43

7379.63

7379.66

7379.66

7379.66

7379.69

7379.69

7379.73

7379.73

7379.73

7380.00

7380.2%

7380.37

7381.06

-0.0014

-0.0001

0.0001

0.0002

0.0000

0.0000

0.0000

-0.0001

-0.0001

-0.0002

-0.0002

"-O.OOO2

-0.0011

-0.0017

-0.0021
-0.0042

9.2565

q.2565
9.2565

9.2565

0.2565

o.2565

9.2565
0.2565

9.2565

9.2565

9.2565

9.2565

9.2567

9.2568

9.2569

9.2578
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TAALF

EVENT

c.

5-VI-A ALTITUDE,EARTH-FIXED VELOCITY ,EARTH-FIXED

FLIGHT-PATH ANGLE ,AND GRAVITATIONAL ACCELERATION

(METRIC UNITS)

(CONT INUED)

T IME FROM

IST MOT

(SFC}

I002.750

IIO0.O00

1300.000

1306.750

1500.000

1602.750

1700.000

lqO0.000

tOO(-,. 750

2100.000

2202. 750

2300.000
2500,000

2506.750

2700.000

2802.750

2900.000

_100.000

T_106. 750

7300.000
3402. 750

7500.000

3700.000

_706. 750

3900.000

4002.750

4100.000

430C.000

4306.750

4500.000

4&02. 750

4700.000

4000.000

4906.750

5100.000

520 2. 750
5300.000

5500.000

5506. 750

5700.000

FLIGHT- GRAVITATIONAL

ALTITUDE VELOCITY PATH ANGLE ACCELERATION

(METERS} (MISEC) (DEGREES) (MIISECISQ)

189432. 7381.94 -0.0061 9.2589

1_8798. 7382.q0 -0.0078 9.2607

187285. 7385.16 -0.0112 9.2635

[872_2. 7385.24 -0.0113 9.2636

[85736. 7387.45 -0.0141 9.2669

185021. 7388.53 -0.0154 9.26R5

184437. 7389.42 -0.0164 9.2698

183612. 7390.75 -0.0174 9.2718

183595. 7390.78 -0.0174 9.2719

183390, 7391.78 -0,0166 9,2726

I83516. 7391.23 -0.0152 9.2726

183774. 7390.99 -0.0[34 9.2722

184659. 7390.02 -0.0076 9.2707

184695, 7_89.98 -0.0074 9.2706

185848. 7388.62 0.0006 q.2684

186503, 7387,95 0.0055 9.2671

|871|3. 7387.13 0.0106 9.2658

188238. 7385.82 0.0215 9.2632

188272. 73_5.78 0.0218 9.26_1

|_9076. 7384.90 O. 032 | 9. 2609

189373. 7384.61 0.0371 9.2600

189572. 7384.44 0.0413 9.2592

189774. 7384.38 0.0479 9.2578

189777. 7384.38 0.0481 9.2577

189817, 7384,53 0,0512 9,2566

18q837. 7384.61 0,0514 9.2560

189885. 7384.64 0.0507 9,2554

190160o 7384.48 0.0467 9.2538

190175, 7784.47 0,0465 9,2537

190777. 7383.85 0.0397 9.2516

[91246. 7383.32 0.03_2 9.2503

191782. 7382.69 0.0_07 9.2488

193114. 7381.07 0.0207 9.2456

193163. 7381.0] 0.0204 9.2455

194615. 7379.21 0.0[08 9.2423

195378. 7378.26 0,0061 9.2407

196055. 7377.42 0.0019 0.2393

197185. 7376.02 -0.0055 9.237I

197215. 7375.98 -0.0057 9.2371

197786. 7375.3[ -0.0112 9.2361

J
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F
1 ;_,BL F

EVENT

_L
m -

2 1ST

5-VI-A ALTITUnE,EARTH--FIXE r) VFLCC|TY,EAPTH-FIXED

- F L|P, HT-PATH ANGLE,AND GPAVITAT[r_NAL ACCELER_T|_N

( _4ETRIC U N I T .'.'.£)
| £DNT INIJFrl)

OPP

TIME F#O_I FLIGHT- GR6VITATICNAL
IST mOT ALTITUDE VFLFICITY PATH ANGLE 6CCELER_TIDN

l£F£) IMFTE_S) (_/SFC) IDFGREES) IM/|SEC)SO)

580 2. 750 [ 97439. 7_75.27 -0.01 _5 9. 236 1

5900. 000 lq771 q. 7375.46 -0.0154 9.2365

196g57=._ _ 7376. _2 -0.01£4 g.2_461on.oo3

6106.7_0 196q_0. 7376.57 -0. (_18_ g. 238_--

6360.300 t95506. 7"_78.36 -0.0208 9.2415

6402.750 194727. 7379.53 -0.0218 9.2435
6500.000 1 q_839------_ 7%80.72 -0.6226 ' 0.2455

6700.000 1 q]qs_," -- 7383.24 -0.0242 q.2407

6706.750 181897. 7383.'%3 -0.0243 a.2498
(-,qOn. O00 190_48,----- 7_85.54 -0.0254 9.2536

7002.750 109521. 73_6.52 -0.02 5_f q 2554
L - = _ - _ _ •

71 00. 000 188q6l. 73 87. _£ -0. 0257 9. 256£

7_00. OqO 1882f-5. 7388. ;'4 -0. n246 O .2587

7306 .750 I88252. 73148.26 --0. 0265 q . 2588

7500.000 188214. 7'%££. 36 -0.n215 9.2583

7602.750 188422. 738P,12 -O.Otgq q.2591

77n0. {]00 18q743. .... 7387.73 -0.bi61 9.2587

7q(1C.000 1_q68£. -'" .55 . .,-,£6 -0 0083 q 2571

7906.750 189724. 738_,. 51 -0.0080 9.2570

RIO0.O00 190825. 7_£5.14 0.0916 9.2.549
8202.750 tqt40q. 7_84.42 0.0973 0.2537

8300.080 191928. 7"_83.79 0.0128 9.2526
_50n. dO0 182_12,_ ........ 7_£2.74 0.0243 n.2504

_506. i50 182838, _- 7'%£2.71 O, O?z, 7 9.2503

8700.300 19_386. 7382.I2 0.C349 9.24_F,

8802.750 193554.._ 73£l. q7 0.0306 q. P479
Rc_O.q.000 lq3645. 7381.02 O. 0433 0.247_,

g 100. 000 19369 [. 7382. Ol O. 0686 g. 2462

Of 06. 750 1 936q1. 73R2.02 0. C487 0.2461
9300.000 1q3688. 7382. 17 0.0501 9.2451

940 2. 750 103728. 7382.20 O. 0496 9. 2445

0500.000 193822. 7382.15 0. 0479 q. 2438

o700. 000 194250. 73 81 • 73 O. 0422 q. 241 q

qTOS. 750 19477 I. 7381.71 O. 0420 q. 24 19

9900.000 185061. 7380.79 O, 0_40 0.23q5

ln q02. 750 Iq562 5. 7380.12 O. 0292 q. 2380
10100. 000 196239. 7379.36 O. 0244 9.236 5

lo%on. 000 107665. 7377.59 O. 0143 9. 2333
10306. 750 187716. 7377.53 O. 0130 q. 2332

]0500. 000 1991"%8. 7375.74 O. 0048 g. 230 2
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TABLE

FV_NT

2ND OPP

F15-15551( I )-7

5-V I-A ALTI TUOE,EAR TH-FI XED VELOCI TY,EARTH-F IXED

FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCEEEnATICN

{_ETRIC UNITS)

(fONT INUED }

TIME FROM FLIGHT-

I_T _OT ALTITUDF VFLOCITY PATH ANGLF

ISFCI (METERS.) (MISEC) (DEGREES)

10602. 750 199832. 7374._7 0.0004

10700.000 20040g. 7374.14 -0.0034

lOqO0.O00 2_1240. 7373.11 -0.0100

10gn6.750 201258. 7373.09 -0.0102

III00.000 201452. 7372. R8 -0.0150

1|P02.750 201289. 7373.12 -0.0170

I I_00.000 200q64. 7373.56 -0.0186

11500.000 190819. 7375.11 -0.0213

11506.750 lqg770. 7375.17 -0.0213

11700.000 19_173. 7377.30 -0.0234

11802. 750 1o7211. 7378.58 -0. 0243

!1900.000 106274. 7379.83 -0.0251

lP|O0.O00 194413. 7382.30 -0.0265

I210&. 750 194354. 7382.38 -0.0265

12300.000 192867. 7384.36 -0.(%272

12402.750 192268. 7385.16 -0.0271

12500. oO0 1gl _49. 7385. 713 -0. 0267

12700.000 lq146q. 7386.2_6 -0.0245

IP706.75_ 191467. 73_6.26 --0.0244

12qO0.O00 191714. 7385. q8 -0.0201

1,3002.750 . lq2047. 7385.56 -0.0160

1_1 00.000 192463. 7385.04 -0.0133

I_;OO.O00 193513. 73R3.72 -0.0042

|3306.750 Iq3551. 7383.67 -0.0_38

13500.000 194633. 7382.32 0.0067

I_602.750 195166. 7381.66 0.0126

13700.n00 195616. 7381.11 0.01_3

I_900.000 196321. 7380.29 0.0295

13906.750 Iq633Q. 7380.27 0.0299

1410f_. 000 Iq6702. 737o. ql 0.0301

14902.750 196786. 7370.87 0.0431

14_00.000 Iq6815. 7379.90 0.0460

14500.000 196797. 73n0.06 0.0403

145_6. 750 Iq6797. 7380.06 0,0493

14700.000 196830. 7380.15 0.0488

14R02. 750 100q26. 7380.10 0.0470

1490,0.000 197Cq0. 7379.04 0.0446

15100.{)00 197700. 7379.26 0,0374

1510A.750 197727. 7370.23 0.0371

I 5%00.000 lq86a4. 7378.06 0.0282

GR AV IT AT ICNAL

_CCELFRATION

(NI( SEC lSO)

0.?P88

c).2276

9.2261

9.2261

9.2260

q .2265

0.2273

9.2300

q.2_91

o.2',_7

q .2359

o.23RO

0.2423

9.2424

9.2459

o.2474

q.2485

9.2409

9.24q0

9.249q

O.P494

9.2488

0.2460

0.2468

q. 2446

9.2435

0.2424

0.24_5

9.2404

o.23q0

0.2384

Q.2379

9.236O

q .236_

9.2357

0.2350

9.2t42

9.2321

9.2320

q.2204

D
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r)5-15551{ I )-7

B

_Z22

E

T&BLF 5-VTI-B ALTITUDF.EARTH-FIXED VEL(3CITY,FARTH-FIXED
;_:- :::/ :FLIGHT-PATH ANC,EE;ANr) GRAVITATIONA[ aCCELERATION

ii_ _ z : (FNGLISH UNITS)

=

GRR

IST MOT

_TR i

TILINIT

MACH I

M'AX o

CFCO

r4AX: F/M
--- :_iT B3....

_7 uI
:::: £ IC R I

SIc SEp

:iNT J

:[El J

_L

TIME FROM
IST MOT ALTITUDE: VELOCITY

(SFC) _IFEEt) (FTISFC}

-lf:2So 2o4. _ o.oo
c.o 2o_. ' o,0o
e.398 204. 1.26

I O;Odd 565. 77.56

]1,375 680. o0.05
= = =

PQ.000 1_22. 178.07

30.000 4200. 304.56
40;000 7994. 463.i6

50.000 13452. 662.80

6P.O00 20£40. Q13._2
6_;750 25Cq1. 1051.47

76_000 30365. 1217.90

80;000 42167. 1593;02

80.125 42_30. 1508;24

90.000 56434. 2055.86

100. 000 7_22 8. 2615. _0

110. 000 92563. 32 78.70

120.000 114494. 4055.01

130,000 13q183. 4060.48

134.000 149_87. 5364.42

134.000 149887. 5364.42

13_..125 150230. 5377.34

14_.000 166672. 5864.25

i5_00o 1%21o. _78o.44
I59_L25 225084. 7742.84
150;924 227705. 7832.16

FL IGHT- GRaV IT _T ICN%L
PATH: :ANGLE ACCE [ER AT Tq_

(DFGREE S) (F f / S FC ISE_}_ "

0.0 ....... _ _2.2IiK ....

0;o _2;_iig ....
80;5981 _2.21i6 ::

85;8649 = %%,_I0_

85. 6407 _2. Fi_2

86;4110 32.1_3

7_;2£43 32'i708

67'3574 32.i49I

64;-1667 32. i350

60;7936 _2.118q ....

_.7C92 32.0827

54.6360 _2.0_22

49.0360 32.0300

43.6108 31.Q877

3_.9342 31.0288

34.9960 31.8622

31.7756 3i.7875

30.6516 31.7552
30.6516 31.7552

30.6175 31.7542

29;0881 3i.7046

76.7858 3i,6i59

24;9547 31.5296

24.8045 31.521 _

ig_':O:0o 2#7o55. 784o
l_0.424 229351. 7862.13

160;624 230C_9. 7862.66

Ifi_[;_4 23023o. 7862.i4
i60;694 230239. 7862.i4

lg0;694 230252. 7862.14

162.324 235570. 7844.2l
[64,_24 241qq8. 7833.00

164.024 243q08. 7837.41

17_.000 2597q8. 7892.46
=

180.000 289808. 8033.50
tO0.000 318177. 8191,05

190.624 319895. 8201.41

196.124 3_4771. 9295.34
z:_ z :: =

= =

24.7125 3ligF&z_
2_.67_l 3i. Si_4
24.6634 3i.5142

24'6634 _i_5i42
24.6634

24.3668
24.0004

23.8903

22.9R22

21.2663

i9.6400

10.5415

18.6905

31.5142

31 .4983
3 I.47o #
31.4735

31.4263
31 ._373

31.253_ ........

31.24_6

31.2048

5 -31

7



TARLF

EVFNT

IGM EN

IGM ON

T_MCI

TR4

S4R U I

F)S-1555[( I)-T

5-V I-B ALTITUDE,FARTH-FI XFD VELOCI TY,EARTH-F IXED

FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION

( FNC, L I SH UNITS)

( CONT INUFD)

TIME FRnM

tST MOT

(SEC)

200.000

200.524

201.250

210.000

22o.oon

222.250

230.000

240.000

250.OO0

260.000

270.000

PBO.O00

2qo.ooo

300.000

310.000

320.000

330.000

340.000

350.000

360.000

370.000

380.000

390.000

400.000

410.000

420.000

4_0.000

440°000

450.000

460.000

47n.000

480.000

4q0.000

500.000

510.000

520.000

53n.ooo

540.000

54_.429

54q.|29

FLIGHT-

ALTITUDE VELOCITY PATH ANGLE

(FFFT) (FT/SEC) (DEGRFES)

344976. 8364.59 18.[085

34633g, 8374.|0 [8.0309

348220. 8387.32 [7.9239

370269. 9552.55 16.6423

394C61. 8753.51 15.2410

3gg2I[. 8800.47 L4.g_57

416387. 8967.03 [_.9130

4372fli. q193.04 12.6574

456775. 9431.46 11.4741

474905. q682.?7 10.3623

4g170q. 9945.84 9.3206

507224. I0222.07 8.3462

52148g. 10510.93 7,4_82

534545. 10812.40 6.5949

546433. 11126.58 5.8[44

557198. 11453,72 5.0945

566885. 11794.08 4.4_28

575540. 12147.96 3.8272

583214. [2515.68 3.2758

58gg58. 12897.76 2.7768

595825. 13294.75 2.3277

600873. [3707.22 1.9268

605160. 14135.85 1.5726

608749. 14581,42 1.2633

611708. 15044.85 0.9977

614108. 15527.19 0.7745

616C26. ]6029.60 0.5q21

617543. I6553.38 0.4498

618748. 17100.04 0.3468

619736, [7668.60 0.2803

6204q6. |8140.q0 0,2034

621239. 18624.29 0.2378

622118. ]0095.3[ 0.2537

622926. Ig488.63 0.21[0

623676. Ig8q2.61 0.2066

624436. 20310.23 0.2[03

625249. 20741.47 0.230[

626187. 21186.56 0.2709

627135. 21572.69 0.3214

627221. 21585.08 0.3165

GRAVITATIONAL

ACCELERAT ION

(FT/SEC/SEC)

31.1749

31.1709

31.1653

31.1008

_I.0314

31,0164

30.9664

30.9058

30.8495

30.7972

30.7489

30.7044

30.6635

30.6262

30.5923

30.5617

30.5361

30.50o6

30.4878

30,4687

30.4521

30.4379

30.4258

30,.4157

30.4073

30.40,06

30.3952

30.3910

30.3q76

30.384_

30. 3827

30.3807

30.3782

30.3760

30.3730

30.3718

30.36q 5

30.3669

30.3642

30. 3640

D
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TA_LF

FVFNT

$2 R!

SP £FP

_4fl T GN
S4R @OT

IC, M 3S
S4R tlTT

$4B uca
Smc2T.

S4Rg,£ S !

TR5
_. =

S4_ Lilt

pn INS
Z

ORt_ Gin

I_NPVTn

_S4BttJCD
ORR N AV

n5-15551(1 )-7

5-V I-_ ALT ITUDE, EAR TH-FI XED VELOCI TY, EARTH-F IXFO

FLIGHT'PATH ANGLE,AND GRAVITATIONAL ACCELERATION

(ENGLISH UNITS)

(CCINT TNUEF) )

TIME FROM FLIGHT-

]ST MOT ALTITUDE VFLOCITY PATH ANGLE

(SFC) (FEET) (FTISEC) (OFGRFESI

549.229 627233. 21585.37 0.3151

54o.304 627242. 21585.56 0.3[40

549.304 627242. 21585.56 0.3140

549.304 627246. 21585.56 0.3140

550.000 62732Q. 21585.81 0.3033

552.429 627594. 21586.79 0.2657

554.920 627833. 21603.70 0.2347

556.500 627972. 21631.60 0.2243

556.q29 628C09. 21639.25 0.2218

560.000 628262. 21694.18 0.2040

561.22g 628357. 21716.30 0.1047

563.500 62R520. 2]757.74 0.1749

570.000 628Rg9. 2[876.7W 0.1253

5RO.OQO 629254. 22062.44 0.0540

500.000 629348. 22250.7R -0.0069

600.000 629225. 22442.42 -0.0560

610.000 628024. 22636.76 -0.0q46

620.000 6284R6. 22834.18 -0.1216

630.000 62795_. 2_034.82 -0.1375

64C.000 627_73. 2_238.1q --0.1412

650.000 626792. 2_444.65 -0.1325

A60.OOO 626P54. 23654.78 -0.1178

67£.000 625794. 23867.60 -0.0£71

6R0.000 625492. 24083. 13 -0.0376

68£.654 625423. 24206.19 -0.0014

6R5.864 625422. 242[0.25 --0.0001

6R6.164 625421. 24210.72 0.0001

6gO.O00 625406. 24211.37 0.0002

695,654 625382. 24211.49 0.0000

695.654 625382. 24211.49 0.0000

695.750 625381. 24211.49 O.OOOO

700.000 625362. 24211.58 --0.0001

70_.750 625358. 24211.59 -O.OOOl

705.£64 625334. 24211.70 -0.0002

705.864 625_34. 24211.70 -_.0002

706.750 625320. 24211.72 -0.0002

744.R64 625093. 24212.60 -0.0011

772.864 624867. 24213,45 -0.0017

7_4.750 624660. 24213.83 -0.002[

900.000 6233]2. 24216.09 -0.0042

GR AVITAT ICN_L

ACCEL ER AT ION

(FTISECIS EC )

30.3639

30.3639

30.3639

30,3639

30.3637

30,3629

30._622

30,3619

30.3618

30.361_

30.360S

30.3603

30.3593

30.35R3

30.35_0

30.3584

30.3592

30.3604

30.3619

30.3636

30.3652

_0.3667
30.36R0

30.368_

30.3690

_0,36q0

B_. 36q0

_0. _690

30.3690

30.3690

30.3690

30.3691

30.3691

30.3691

30.36QI

_0.3691

30.3696

30.370i

30._705

30.i733

i̧ _IZ

11 7
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TARLF

FVFNT

05-15_51(II-7

5-VI-R ALTITUDE,FARTH-FIXED VELOCITY,EARTH-FIXED

FLIgHT-PATH ANGLE,A_D GRAVITATIONAL ACCELERATION

(ENGLISH UNITS)

(CNNTINUED)

T IME FPOM FLIGfIT-

IST MNT ALTITUDE VELOCITY PATH ANGLE

(SEC} (FFETI (Fr/SECI (DEGREES)

1002.750 621497, 24218.95 -0.0061

1100.000 619415. 24222.12 -0,0078
1300.000 614452. 24229.53 -0.0112

]30A.750 614277. 24229.79 -0.0113

1500.000 609372. 24237.06 -0.0141

1602.750 607C26. 24240.57 -0.0154

17_0.000 605107. 24243.49 -0.0164

1900.000 602403. 24247.85 -0.0174

1906.750 602345, 24247,q5 -0.0174

PlOO.300 601672. 24249.59 -0.0166

2202.750 602086. 24249.43 -0.0152

2300.000 602935. 24248.65 -0.0134

2500.000 605@35. 24245.47 --0.0076

2506.750 605955. 24245.33 -0.0074

27_0.000 60973S. 24240.89 0.0006

2R02.750 611887. 242_£._5 0.0055

2900.000 613R87. 24235.98 0.0|06

3100.000 617580. 2423|.68 0.0215

5106o750 617690. 24231.56 0.0218

3300.000 620328. 24228.67 0.0321

3402.750 621301. 24227.71 0.0371

3500.000 621954. 24227.17 0.0413

3700.000 622618. 24226.96 0.0479

3706.750 622628. 24226.97 0.0481

3900.000 622760. 24227.45 0.0512

4002.750 622824. 24227.72 0.0514

4100.000 622£82. 24227.84 0.0507

4300.000 623885. 24227.29 0,0467

4306.750 623933. 26227.25 0.0465

4500.000 625909. 24225.22 0.0397

4602.750 627447. 24223.48 0.0352

4700,000 629205. 24221.41 0.0301

4900.000 633576. 242|6.[| 0.0207

4006.750 633737. 24215.92 0.0204

5100.000 6]8500. 24210.02 0.0108

520P.750 64[005. 24206.90 0.0061

5300.000 643226. 24204.|4 0.0019

550C.000 646g33. 24199.54 --0.0055

5506.?50 647C32. 24199.42 -0.0057

_700o000 648q04, 24197.20 --0,0112

GRAVIT AT I ONAL

ACCFLFRAT ION

IFTISFCISECI

30. 377 1

30.3_15

30.3921

30.3924

30.4031

30,4083

30.4127

30.4193

30.4195

30.4221

30.421R

30.4207

30.4157

30.4154

30.40_, I

30.403_

30. 3995

30.39 I0

30.3907

30.3836

3n.3R04
30.3778

3O.3733

_,0.3732

30.3695

30.3675

30,3654

30. 360 2

3O. 360O

30.3530

30.34R6

30.3440
3O. 3334

30.3331

30. 3225
30.3172

30.3127

_0.3055

%0.3053

30.3022

)

J

5-34



_L _ Lt_ . :

D5-15551[[)-7

_Z

TARLE

EVFNT

IST OPP
TT

=

5-V I-B ALTITUOE,E&#TH-F 1XED VELrlC [ TY) EARTH-F I X ED

FLIGHT-PATH _,NGLE,AND GRAVITATIONAl.. ACCELERATION

(ENGLISH UNITS)

( CDNT INUED )

TI
1

ME FROM

ST MOT

(£EC)

5£02.750

5000.000

61 CO .000

6106.750

63_0.000

ALTITUDE VFLOCI TY

(FEET) (FT/SEC}

649079. 26197.0R
648683. 24197.70

646184. 24201. t9

646062. 2,'+201.35

641719. 24207.23
6402.750 =638867. 74211.07

6500.000 635£55.
6700.000 6297RR.

6706.750 629584.

69n0.000 .....62417_,
7Q02.750 621787.
7lOO.QO0 _[9940,

7300.000 617666.
73_6._ :_ 617626.

T_oo.noo _I_5OO.
7602.750 618183.

770n.000 61q237.

7900.000 622335.

7906.750 672454.

8100.00Q 626C66.
£202.750 627q81.

83_.000 629684.
=

8500.0q0 612592.
£506.750 632673.

634467.
_o2.!_Q 635c19.
_eo.noo 635_2o.
9100.000 635470.

9106.750 635460.

9300.000 63545q.

9402.750 635591.

o50_.000 6358£7.

0700.000 6_7305.
07o6.7_o 637373.
99oo.ooo 639964.

to0o2._s0 641_1s.
10100.000 643828.

10_0n.000 648508.
_0306.750 64_6_3,
10500.000 65333_.

2_214.98

24223.24

24223.51

24230.76

24233.98

24236.47

24239.63

242:_9.69 _

24240.03

24239.2_

24237.95

24234. t0

24233.95

2422Q.47

24'227.11 ....

24225.03

24221.58

24221.49

242[9.54

24219.05

24218.89

24219.19

24219.21
24219.72

24219.80
24219.64

24218.27

24218.19

24215.21

242|2.98

24210.'51

24204.69

24204.49

24198.62

FLIGHT- GR &V IT AT IQNaL

P&TH ANGLE ACCELERATION

(DEGREES) (FTIS EC/S EC)

-0.0135 30.3023

-0. O) 54 30.3036

-0.0184 30.3097

-0.0]85 30.3100
-0.0208 30._109 ..........

-0.02L8 30.3264
-0.0226 30.3329

-0.0242 :_0.346£

-0.044_ _ _0.3473
-0.0254 _o.35_7
-0.0257 30.3654

-0. 0257 30. 3700

-0. 0246 "%0.3764

-0.0245 30.3765

-0.0215 3n.37_4

-0.0190 30.3778

-0.0161 30.3763

-0. 0083 30 •37 I0

-0. OORO 30 .3708
0.0016 30.363_

0.0073 _t,35gq .......

0.0128 30.%562

0.0243 30.3401

0.0247 30.34e,_

O. 034-9 30 .3432

0.0306 30.3408
0.0433 30.33£8

0.0486 30.3352

0.0487 30.3351

0.0501 30. 331 7

O. 0494 30. 3297

0.0479 30.327 z)
0.0422 30.3214

0.0420 30'.32] I

0.0340 30.3133
0.0202 30.3085 :=

0.0244 30.3036

O. 0143 30.2929
0.0139 30.2926

0.0048 30.2827

!
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TABL E

EVFNT

2ND OPP

05-15551( I I-7

5-VI-R ALTITUDE,EARTH-FIXFD VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLE,ANF) GRAVITATIONAL ACCELERATION

(ENGLISH UNI TSI

! CANT INtlED)

TIME FROM FLIGHT-

IST _OT ALTITUDF VFLOCITY PATH ANGLE

(SEC} _FEET) (FT/SEC) (DEGREES)

10602.750 655616. 24195.76 0.0004

10700.000 657510. 24193.38 -0.0034

10900.000 660237. 24189.g9 -0.0[00

10906.750 6602q6. 24189.91 -0.0102

lllO0.O00 660q31. 24189.24 -0.0150

11202.750 660397. 24190.01 -O.Ot70

11300.000 650332. 24191.48 -0.0186

11500.000 655573. 24196.54 -0.02t3

11506.750 655414. 24196.76 -0.0213

11700.000 650174. 24203.75 -0.0234

1|802.750 647C18. 24207.95 -0.0243

11900.000 643944. 94212.04 -0.0251

12100.000 637837. 24220.16 -0.0265

12106.750 637644. 26220.41 -0.0265

|2_00.000 632765. 24226.91 -0.0272

12402.750 630801. 24229.54 -0.0271

12500.000 629426. 24231.39 -0.0267

12700.000 628179. 24233.14 -0.0245

17706.750 628174. 24233,15 -0.0244

12900.000 628984, 24232.21 -0.0201

I_002.750 630077. 24230.85 -0.0169

13100.000 631439. 24229.14 -0.0133

13_00o000 634884, 24224,80 --0,0042

13306.750 635008. 24224.64 --0.003£

1_500.000 638561. 24220.20 0.0067

11602.750 640310. 24218.05 0.0126

13700.000 641786. 24216.25 0.01£3

13900.000 644C97. 24213.56 0.0205

13906.750 644157. 24213.49 0.0299

14100.000 645348. 24212.31 0.0391

I4207.750 645625. 24212,I6 0,043I

14300.000 6457I£. 24212°26 0.0460

14500.000 64566J. 24212.79 0.0493

14506.750 645658, 24212.80 0.0493

|4700.000 645768. 24213.10 0°0488

14802.750 646C82. 24212.91 0.0470

14900.000 646620. 24212.41 0.0446

!5100.000 648622. 24210.18 0,0374

15106.750 6487|I. 242[0.07 0.0_71

15_00.000 651884. 24206.24 0.0282

GRAVITATIONAL

ACCELERAT ION

(FT/SECISECI

30.2781

30.2744

30,2695

30.2694

30.2690

30.2706

30.2733

30.2822

30.2825

30.2O44

30.3015

30.30£5

30.3224

30.3229

30°3344

30. 3393

30,3430
30.3473

30.3474

30.3474

30. 3459

30.3437
30.3375

30.3373

3o.33o1
30.3_63

30.3229

30.3166

30.3117

30.30o6

30.3079

30 • 3047
30.3045

_0.3010

30.2986
_%0.2959

30.2890

30.2887

30.2802

D

)
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1
!

__--
Jm_

TABL E

EVENT
= .

gRR

1ST _ClT

TILINIT

i

MACH !

MAX 0

CFCO

MAX FIM

T_3

SP tJ[

111. R I

I
+ %1£ SFP

: $7 !GN-

52 gOT

I _7 S? UTT

N
!NI J

tFl J

;i )
!

{ - _
!
i

|:

=-

5-Vll PITCH

COORDINATFS}

AND YAW REFERENCE ANGLES ILOCAL

AND RANGE! {METRIC AND ENGLISH

TIME FROM

IST MOT

(SEC)

-17.250

0.0

0.398
lO.OOO

1 1.375

20.000
30.000

40 .ooo
50.000

60.000

64. 750

70,. 000

80.000

80.125

qO .OOO

I00.000

ii0.900

120.000

t3o.ooo
134.000

134.000

l 34. 12_

14C.000

!50.000

15q.125

159.924

16C.000

160.424

160. 624

160. 694

160.694

160. 694

162.324

[64. 324

164.024

170.000

IRO .000
LgO .000

190.624

I96. 124

Hop IZONTAL
UNITg)

_ L " q -

P I TCH YAW RANGE RANGE

iDEG) (F)EG) IKM) INMI}

9C.000 -0. 162 O. O.

8q.OOl -0. 162 O. q.

89.093 -0. 162 O. 0.

89.817 I.141 O. O.

8q. 917 O. 700 O, O.

89. 038 -0.435 O. O.

86.15L -1. 062 O. O.

8_.076 --2. 042 O. O.

75.043 -2.953 I • O.

68.804 -3.605 i. I.

65.7Rg -3.808 2. 1.

62.522 -3.956 3. |.

56.458 -4.000 5. 3.

56. 375 -4. 000 5. 3.

49. 444 -3. RO9 8. 5.

43.307 -3.591 13. 7.

3R.434 -3.216 20. 1l.

34.933 -2.787 29. t6.

31. 801 -2. 402 40. 22.

30.631 -2.2fl4 46. 25.

30.631 -2 • 284 46. 25.

30.593 -2. 280 46. 25.

29. 145 -2. I01 54. 2o.

76. 840 -I. 875 71. 3q.

24.721 -1.677 89. 48.

24. 588 -1.660 QI • 4 ° .

24.57g -I .65R 91. 49.

24.534 -1.654 92. 50.

24.5|4 -1.653 93. 50.

24.508 -1.653 93. " " 50.

24.5_8 -I •653 93. 50.

24. 508 -! .653 93. 50.

24. 350 -L. 659 96. 52.

24. 218 -1.675 I00. 54.

24.26_ -I .675 102. 55.

25. 044 -1.631 ] I'_. 61,

25. 220 -1 • 589 135. 73.
2 _. 456 -I • 540 158. 95.

25. 471 -1 •547 159. 8_,.

25.610 -I. 521 17.2. 93.

• +i
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05-1555111 )-7

TARL F

EVFNT

IGM EN

IGM nN

T£MCI

T R4

S48 U I

5-VfI PITCH

COORDINATES)

(CnNTINUFD)

AND YAW REFERENCE

AND RANGE (METRIC

TIME FROM

I£T MOT

ISEC)

2e0.000

200.524

201.250

210.000

220.000

222.250

230.000

240.000

250.900

260.000

27C,000

280.000

290.000
• 300.900

_10.000
320.000

33_.000

340.000

350.000

360.000

370.000

_O.O00

390.000

400.000

410.000

42C.000

430.000

440.000

450.000

460.000

47C.000

480.000

490.000

500.000

510.000

520.000

530.000
540.000

548.429

54q.129

PITCH YAW

(DFG) (DEG)

25.706 -1.508

25.7t9 -1.506

25.738 -1,503

24.341 -1.066

2_.947 -1.062

23.847 -i.064

23.481 -1,058

23.002 -0.971

22.539 -0.927

22.074 -0.900

21.563 -0.882

21.061 -0.871
20.575 -0._62

20,095 -0.855

19.611 -0,850
19.116 -0,_45

18.612 -0,839

18. t08 -0.833

17.603 -0.827

17.102 -0.896

16.572 -0,835

16.053 -0.809
15.534 -0,792

15.016 -0.777

14. 500 -0.766

13. q86 -0. 756

13. 477 -0. 747

12,975 -0.736

12.481 -0.725

11.997 -0.713

15.428 -0.857

15.125 -0.873

13.470 -0.829

13.793 -0,842

13.061 -0.798

12.085 -0,747

11.554 -0,720

It.tO0 -0.698
10.713 -0.682

1C.68C -0.682

ANGLES {LOCAL HORIZONTAL

AND ENGLISH UNITS)

RANGE RANGE

(KM) (NMI)

181. 98.

183. 99,

184. tO0,

205. Ill.

230. 124.

236. 127.

256. 138,

282. L52.

310. 167.

338. 182.

366. 198.

396. 214,

427. 230.

458. 247.

490. 265.

524. 2_3.

558. 301.

594. 321.

630. 340.

668. 361.

706. 581.

746. 403.

788. 425.

830, 448.

874. 472.

glq. 496.
966. 522.

1014. 548.

1064. 575.

1[16. 602.
1160. 631.

1223. 660.

1279. 690.

1336. 721.

13Q4. 753.

1454. 785.

1514. 818,

1576. 85i.

1630. 880.

1634. 882.

3
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TABLE

l H2VT[]

S4BI UCO

ORB NAV

5-VIl PITCH AND YAW REFERENCF

CgORDINATFS} AND RANGF (METRIC

(CONT INUED )

EVFNI TIME FROM
[! f_ IST MnT

(SFCI

$2 RI 540.229

i 54q. 304

549. 304

_2 SEP 54g. 304

550.000

¢,4P, IGN 552.429 ::_

S4B gOT 554.020

IGM _,S 556.5_o
S4R []TT 556.929

_i_ !_ 56o.o0o
S4B UCJ 561.229

TSRC2 563. 500

570.000

• 5F_O. ,000

590.300

600.000
610._00

620. o0o
e

630.000

640.000

65o.000
660. 000

67C.000

_80.r)oo
s4Bt_cs! 6_5.654
TB5 685. 864
S4B LUI 686.i64

...... 60o.000
6o5.654

PO INS 605.654
_g5.750

700.000
700.750

705. 864

70 _ • Q64

706.750

744. 864

772.864
704.750

90C.000

P I TCH

IDEG)

I0.676

10.672

10,672

10.672

10.642

10.557

I 0. 656

11.056

11. 140

g.607

8.38_

7.442

7.060

6,947

6.042

6.718

6. 594

6.4q7

6.344

6. _78

6.371

5.638

6.425

7. 174

7.55_

7.573

7.503

7._41

P.207

8.207

R.213

8.400

B.5_g

R.875

R.875

R.935

0.131

0.O07
-0.001

0.084

YAW

{DEGI

-0.682

-0.682

-0.682

-0.682

-0.683

-0.687

-0.685

-0.676

-0. 675

-0. 894

-0.954

-0.q21

-0.691

-0.437

-0.361

-0.324

-0.326

-0.346

-0. 371

-0.412

-0.449

-0.424

-C.440

-0.475

-0.474
-0. 473

-0.471

-0.445

-0.409

-0.400

-0.409

-0. 384

-0.380

-0.353

-0.353

-0.353

-0. O02

-0; 000
-0. 000

-0.000

ANGLFS |LOCAL HORIZONTal

AND ENGLISH UNITS)

RANGE

{ KM)

1635.

1635 •

1635.

1635.

1640.

1655.

1671.

16ql.

1684.

1704.

1712.

1726.

176R •

1833.
1290.

1965.

2032.

2099.

2167.

2235 •

2304.

2374.

2444.

2515.

2556.

2557.

2559.

2587.

2627.

2627 •

262R.

2658.

2664.

2701 •

2701 •

2707 •

2080.

3181.
3337 •

4092.

RANGE

(NMI)

083.

883.

a8-_,,
883.

885.

fl94.

Q02.

90_.

909.

92,3.

924.

932.

055.

999.

1025.

1061 •

10q7.
1133.

I170.

1207.

1244 •

1282.

1320.

135_.

1380.

1381.

1382.

1307.

1410.

i410.

1419.

!435.

1438.
1458.

1458.

1462.

1609.

1717.
1802 •

220q.

:_=£
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TAB{ E

EVENT

5-VlI PITCH AND
COORDINATES)AND

( CFINTINHFD}

TIME FRflM
IST MnT PITCH

ISEC) (DEG)
1002.750 -o.onl
1100.000 0,084
1300.000 0.084

1306.750 -0.001

1500.000 0.083

1602.750 -0.002

1700.0n0 C.C83

1000.000 0.083

1906.750 -0.002

2100.900 0.083

2202.750 -0.002

2300.000 0.083

P500.O00 0.082

• 2506.750 -C,003

2700.000 0.082

2809.750 -0.003

2900.000 0.082

_100.000 0.082

_106.750 -0.004

3300.000 0.082

3402.750 -0.004

3500.000 0.082

_700. 000 O. 082

3706. 750 -0.003

_900.000 C. 082

4002.750 -0.00_

4100.000 0.082

4300.000 O.OR2

4306.750 -0.003

4500.000 0.082

4602.750 -0.004

4700.000 0.081

4900.000 0.0_I

4906.750 -0.004

5100.000 0.081

5202.750 -0.004

5300.000 C.080

5500.000 C.080

5506.750 -0.005

5700.000 C.080

YAW REFERENCE ANGLES (LOCAL

RANGE |METRIC AND ENGLISH

HORIZONTal

UNITS)

YAW RANGE RANGE

(DFGI (KM) (NMI)

-0.000 4828. 2607.

-0.000 5525. 2983.

-0.000 6060, 3758.

-0.000 7008. 3784.

-0.000 8394. 4532.

-0.000 913l. 4930.

--0.000 9829. 5307.

0.000 11263. 60fl2,

0.000 11312. 6108.

0.000 12698. 6856.

0.000 13434. 7254.

0.000 14131. 7630.

0.000 15564. 8404.

0.000 15612. 8430.

0.000 16995. 9177.

0.000 17730. 9573.
0.000 18424. 994_.

0.000 19798. 10690.

0.000 19829. 10707.

0.000 18735. 10116.

0.000 18003. 972l.

0.000 17308. 9346.

0.000 15879. 8574.

0.000 15830. 854a.

0.000 14449. 7802.

0.000 13714. 7405.

0.000 13019. 7030.

0.000 11589. 6258.

0.000 11541. 6231.

-0.000 lO15q. 5485.

-0.000 9424. 5089.

-0.000 8729. 4713.

-0.000 729W. 3941.

-0.000 7250. 3915.

-0.000 5869. 3160.

-0.000 5135. 2773.

-0.000 4440. 2398.

-0.000 3013. 1627.

-0,000 2965. 1601.

-0.000 1590. 858.

..J

)
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L_

_____

N

g

TTABIE 5-Vll PITCH ANn YaW REFERENCE
..... :_i ::.... CC')F}(_r)INATES) AND RAN:GE (METRIC

(CONTINUED)

FVENT

$ST OPP

TIME FROM
]£T MOT PITCH YAW

(£FC) (1)EG) IDEG)

5802.750 -0.005 ...... -0.000
5qO0.O00 C.080 -0.000
6100.000 C. ORO -0.000
6106.750 -0.005 -0.000

6300.000 C.080 -0.000

64_2.750 -0.005 -0.000
6500.000 0.080 -0.000
6700.000 0.081 -0.0o0

67q6.750 -C. OO4 -0.000

6qO0.O00 C.081 -0.000
700P.750 -0.003 0.000
7100.000 0.082 -0.000
7300.000 0.083 0.000

7_06.750 -0.002 0._00

7500.000 0.084 0.000

7602.750 -0.001 0.000
7700.000 0.005 0.000
7000.000 0.086 0.000

7906.750 0.001 0.000

8100.000 C.087 0.000
8202.750 0.002 0.000

8_0n.300 C.OQ8 0.000

RSO0.O00 O.OR8 0.000
8506.750 0.003 0.000
8700.000 0.089 0.000
8807.750 0.004 0.000

_9oo.ooo c.eoo 0.000
too.ooo c.ooo o.oo0

atn6.750 0.005 O.O00
0300.000 c.ooo o.ooo
94o_.75o 0.005 o.ooo
050n.000 C.OO0 0.000
o700.000 C. OOO o.ooo
9706.750 0.005 -0.000
o_oo.ooo o.csn -0.ooo

1_oo_.75o o.o0_ -o._oo
101O0.000 0.080 -0.000

10300.000 C.088 -0.000
10_06.750 0.003 -0.000
I0500.000 O.OS7 -0.000

5-41

ANGLES (LOCAL FOPITONI'/_L

AND FNGLISi4 UNFT£|

RANGE
(KM)
866.
247.

[296.
1344.
2718.
3451.
4146.
5576.
5624.

7007.
7742.
8438.

q870.

9018.

113_2.

12037.

12733.
14165.
14213.
155q5.

RANGF
(NMI)
468.
133.
700.
726.

1467.
IR63.
22_£.
3011.
3037.
3783.

4180.

4556.
532 o .
5356.

6103.
6500.

6875.

7648.

7674.

8421.

16330. 881£.
17026. 9193.
18456. 0965.
18504. q991.
19R4_' !071R.

1040S. - 10478.
187151 10105.
17287; _9_34.
17239. 9308.
15858. 8563.
15124. R166,
1442o, 7701.
12999. 7019.

12q50. 6qq3.

1156R. 6246.

10833. 5849.
10137. 5474.

8706. 4701.

8658. 4675.
7276. 3920.
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TAAI F

FVENT

2ND

5-Vll PITCH ANI)

C[]ORDINATFS ) AN,)

( CFINT INUED )

OPP

TI_E FRqM

15T MaT

(SFC)

Ih602.750

I0700.000

I090_.000

I0906.750

lllnO.O00

112_2.750

1 ! 300.000

115O0.000

11506.750

11700.000

11_0_.750

11900.000

12100.000

17106.750

|7300.000

12409.750

12500.000

19700.000

19706.750

IPOO0.O00

13002.750

131_0,000

I_300.000

1_306.750

13500.000

13602.750

13700.000

13qO0.O00

13006.750

14100.000

14202.750

14300.000

14500.000

14506.750

14700.000

14902.750

14900.000

15100.0O0

15106.750

15300.000

PITCH

(r)_G)

0.002

0.087

O. 0R6

0.001

0.0P6

C.000

0.085

0.085

C. O00

0. C£5

C.O00

O. 085

0.086

0.001

0.086

n.oo2

O. 0£7

C.Oa8

0,003

C. 0o0

0.005

O. 091

O. 092
0.007

O. 093

O. OOg

O. 095

C. 096

O. 01 t

0.097

0,012

O. oq7

C.Oqq

0. Ol 3

0.0q8

0.,.013

0.098

0.098

C.013

O. 097

YAW REFERFNCE

RANGE (METRIC

YAW

(OEGI

-0.000

-0.000

-0.000

-0. 000

-0.000

-0. 000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-C.O00

-0.000

-0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

O. 000

O. 000

0.000

0.000

0.000

0.000

O. 000

O.O00

0.000

0.000

0.000

0.000

0.000

0.000

0.000

-0.000

-0.000

-0.000

ANGLFS (LOCAL

AND ENGLISH

RANGE

(KM)

6541.

5865.

4415.

4367.

2986.

2251.

1557.

152.

116.
1310.

2045.

2741.

4173.

4221.

5606.

6342.

7039.

8477.

8521,

9905.

10641,

11338.

12770.

12818.

14200.

14935.

15630.

17055.

17103.

18464.

19156.

10618.

18607,

18561.

17205.

16476.

15784.

14358.

14310.

12930.

HORIZONTAL
UNITS)

RANGE

(NMII

3532.

3156.

2384.

235R.

1612.

1216.

841,

63.

708.

1104.

1480.

2253.
2279.

3027.

3624.

3801.

4575.

4601.

5340.

5746.

6127.

6895.

6921,

7668.

8064.

9209.

9235.
9970.

10343.

10593.

10047.

10022.

9200.

8806.

8523.

775_,

7727.

6982.

J
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D5-15551( I 1-7

TABLE 5-VI II-A INERTIAL VELOCITY, INFRTIAL FLIGHT-PATH

AND INERTIAL HEADING ANGLE

{METRIC UNITS)

EVENT TIME FRF]M

1 ST MnT

{SEC)

..... -17.25c
I'<T g qT

T. INtT

M_X" g

C F CO

NI_X F/M

TP3

z_
=

sic SFP
$2 IGN

$2 90T

INT .,I

LFf J

INERTIAL

VELnCITY

{M/SEC)

408.5645

0.0 " 40_.5645

0.398 ..... 40R.5671

I0.'000 40q.4676

11._75 40q.7518

20.000 _ 4_12.9661

30.000 424.6844

40.000 452.3480

50.000 501.7457

60.000 574.8570

64.750 617.8430

70.000 671.0624

RO.O00 792.4006

80.125 794.0Q79

go.o00 943.|_64

lO0.O00 1125.3350

110.000 133R.34_l

120.000 1584.3718

130o000 186R.0306

134o000 19q3.8415

i34,on0 19£3.8415

134.1.25 iq_7.8638

i40.000 2i50.1742

_50.000 _ 2435.2092

i50.125 2733.0673

159.924 2760.6609

i60.000 276_.t963
160.424 2770. C415

160.624 = 2:770.3071

160.694 2770.1846

160.694 2770. 1846

160.694 2770, 1846

162.324 2765.5846

164. 324 2763. 5108

1f_4.924 2764. 8600

i70.000 2786. L045

180.00(3 2831. 5295

190. 000 2883. 4948

i90.624 2886.8820

106. 124 291 7.4670

INERTIAL

PATH ANGLE

(DEGREES)

0.0000

0.0000

0.0537

3.3011

3.R299

7.5483

12.6010

17._568

22.8044

26.5472

27.9320

28.8616

_0.0101

30.0182

30.1ll3

29.2483

27.9856

26.5700

25.2277

24.7135

24.7135

24.6974

23.8370

22.4859

21.3653

21.2708

21.2618

21.2028

21.1715

21.1603

21.1603

21.1603

20.8966

20.5757

20.4818

19.7165

18.2796

16.9187

16.8164

16.1243

FLIGHT-

ANGLF

INERTIAL

HEADING ANGLE

{ DEGREES )

90.0000

90.0000

89.999_ ....

00.2371
=

qn. 2<)02

90.2177

90'0007 =
8 .4845
8_.6172

= =

87.5005

86.926£

86.2873

85.0916

95.0771

83.9843

83.019,1

82.2344

81.6131

81.1374

80.9796

80. q 7Q6

R0.9750

80.£2_5

80,6184

8o .477o
80.4669

80.4660

80.4650

80.467_3

80.4687

80.4687 =

80.4687

R0.4£87

80.5108

80.516!

80.5570

80.6371
T

80.7213 .........

80.7267

80.7751
....

i l
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TABL E

EV ENT

IGM FN

IGM nN

TSMCI

TB4

S4B U I

5-V I I I-A

(CONTINUED)

TIME FRoM

IST MOT

(SEC)

200.000

200.524

201.250

210.000

220.000

222.250

230.000

?40.000

PSO.O00

260.000

270.000

280.000
• 200.000

300.000

310.000

320.000

330.000

340.000

350.000

360.000

_70.000

380.000

390.000

400.000

410.000

420.000

4_0.000

440.000

450.000

460.000

470.000

480.000

490.000

500.000

510.000

520.000

530.000

540.000

548.429

549.129

INFRT IAL VELOCITY,

AND INERTIAL

{ME TR IC

INERTIAL

VELOC I TY

(M/S_C)

293g.8718

2942.9412
2q47.2073

3000o2930

3064.3429

307q.2389

3|31.8895

3202.9512

3277.5240

3355.6278

3437.3978

3522. P315
3611.g381

3704.7314

3801.2636

3g01.6233

4005. q083

4114.2195

4226.6741

4343.4330

. , 4464.6808

4590.5981

4721.40t0

4857.3_44
4q98.6817

5145.7684

52gs.q557

5458.644I

5625.2950

5798.6t17

5942.5905

6C89.9398

6233.5240

6353.4258

6476.5769

6603.8838

6735.3423

6871.0256

6_88.7339

6gq2.5141

INERTIAL FLIGHT-PATH

HEADING ANGLE

UNITS)

ANGLE

INERTIAL FL

PATH ANG

(DEGREES

15 • 6374

15. 5725

15.4829

14.4086

13.2314

12.9746

12.1127

tt.0516

t0*0482

9.1019

8.2119

7.3759

6.5936

5.8639

5.1856

4.5573

3.q772

3.4439

2.9S62

2.5131

2.1126

I. 7536

1.4350

1o1559

0.9152

0.7122

0.5459

0.4158

0.3213

0.2603

0.1892

0.2217

0.2368

0.1973

0.1934

0.1971

0.2160

0.2546

0.3024

0.2978

IGHT-

LE

)

INFRTTAL

HEADING ANGLE

(DEGREES)

80,8100

80.8148

80.8214

80.9109

81.0206

81.0459

81.I340

81.2538

81.3794

81.5104

81.6463

81.7873

81.9332

82.0843

82.2405

82.4020

82.56q1

82.7419

82.9206

83. 1040

83.2940

83.4916

83.6963

8_.g084

84.1281

84.3555

84.5908

84.8346

_5.0870

85.3486

85.6235

85.9019

86.1905

86.4907

86.7972

87.1116

87.4335

87.7629

88.0464

88.0709

;;3
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-t

!

--= L_

£4[] lICJ
T£MC2

_ -==__

T6,F,I.F 5-VTII-A

=_

=

!

!

CNNT IN/JED)

FVENI TIME FROM

1 ST _f]T

i .¢;F£ 1
RI 229

5z_9. 304

549.304

S _ SFP 549.304

550.000

£48 TC,N 552.429

S4B 90T 554,929

IQ_ 3S 556.500
556,929

560.00O

561.229

56_.. 500

570.000

580.000

5O0. 000
600.000

610.000
620.000

630.000

640.000

650.000

66e.ooo

670,000

680.000

SG_GCS l 685. 654

TQ5 685.866

S4B LlJl 686.164
690.900

695.654

po INS 695.654
695. 750

700.000
700. 750

705.864

705. 864

QrR GIn 706.750
I H2VTCJ 744,864

S4RL:JCQ 772.864

DRB N_OJ 794. 750

900.000

INFRTIAL VFLOCITY,
:1 _ND INERTIAL

( METRIC

INERTIAL

VELflCITY

{MISFC)

6992.A030

6992.6614

6992.6614

6992.6614

6£92.7376

6qq3.0453

6g98.2322

7006.7132

7C0_.045_

7C25.7959

7C32.5fi79

7C45.1748

7C_1.4705

7138.0650

7105.4754

725_.884I

7313.1128

7373.2761

7434.4105

74q6.3950

7559._L02

7623._427

76_8.1969

7753.8814

7791.3859

7792.6228

7792.7650

7797.9610

7702.9906

7792.9906

7702.9o1 1

7793.0l 36

7703.01 76

77q3. 045n

779B.0450

7793.0408
7793.2650

7793.4755

7793.5463

7703.9561

5-45

INERTIAL FLIGHT-PATH

HEADINg ANGLE

UNITS)

ANGLE

INERTIAL FLIGHT-

PATH ANGLE

(DEGREFS)

0.2964

0.2954

0.2954

0.2955

0.2853

0,2500

0.2209

0.2111

0.2087

0.1_20

o. i832
0.1646

0.1180

0.n509

"0.0065

"0.o52 
-0.0893

-0.1148

-0.1299

-0.1334

-0,1253

-0.1114

-0.0826

-0.0356

-0.0013

-0.0001

0.0001

O, O00t

0.0000

0.0000

0.0000

-O.O00t

-0.0001

-0.0002

-0.0002

-0.0002
-0.0010

-0.0016

-0,0020

-0.0040

INFRT I AL

HEADING ANGLE

(DEGRFFS)

'88.0745

88.0771

8q.0771

88.0772

88. 1020
88.1884

88.2769

88. 3319

8R. 3469

89.4545

8B,4974

RR.5768

88.8058

_9,1627

89.5238

89;8 84
90.2560

09.6265

90.0998

91 ._756
9l ,7539

92. 1350

92.5188

92.9952

93. 1246

93. 132R
93. I447

93.2961

93.51ql

93.5191

93.5229
93.6903

q3.7199

93.9211

95.9211

93.9560

95.447l

96.5312

97.3705

101.2795

_E Z-
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TABLE

EVFNT

5-Vl II-A

( CF)NT INLIED )

T IMF FROM

I ST _OT

(SFC)

1002.75O

I I00.000

1300.000

1306.750

1500.000

16n2. 750

1 700. OOO

lqO0,OO0

1006. 750

210_.000

2202.750

2300. 000

2500,000

2506. 750

2700.q00

2802.750

2000.000

_tO0. 000

3106.750

3300.000

3402. 750

3500.000

_700.000
_706.75O

39no.ooo
4oo2. 750

4100.000

4800 ,OO0

4_06. 750
4500.000

4602.750
4700.000

4900.000

4906.750

5100.000

: 5202,750

5300.000

5500.000

5506. 750

5700.000

r)5-1 5551( I )-7

INFRTIAL

AND

VFLOCITY, INERTIAL FLIGHT-PATH

INERTIAL HEADING ANGLE

(METRIC UNITS)

ANGLE

INERTIAL

VFLOCITY

(M/SEC)

77o4.456_

7795.0064

7796.291£

7706.3374

7797.6466

7798.3143

7798.9027

7709.9157

7799,9443

7800.5R44

7800.7751
7ROO.R_SI

7800.7437

7800.7337

7800.3101

7790,9905

7709.6687

7798.9227

7798._967

7798,1557

7797.7704

7707,4143

77o6.7038

7796.6801

77_5.9974

77Q5.621R

7795.2505

7794.4182

7794.3£83

7793.4782

77o2.9561

7702.4445

7701.3756

7791.3401

7790.3716
7789.0207

77A9,5546

7789.043_

7789.0332

77R8,9346

INERTIAL FLIGHT-

PATH ANGLE

(DEGREES)

-0.0059

-0.0074

-0.0106

-0.0107

-0.0134

-0.0146

-0.0155

-0.0165

-0.0165

-0.0157

-0.0144

-0.0127

-0.0072

-0,0070

0.0005

0.0052

O. OtO0

0.0203

0.0207

0.0304

0.0352

0.0301

0.0454

0.0456

0.0485

0.0487

0,0480

0.0442

0.0440

0,0376

0.O334

0.0290

0.0196

0.0193
0.0103

0.0058

0.0018

-0.0052

-0.0054

-0.0106

I NERT I At
HEADING ANGLE

(DEGREES)

104.8362

t07.Qtt5
11_.2111

113.3646

117 .O 369

IIR.4257

119.3841

120,2904

120. 2963

110.7780

118.9598

117.8326

114.4156

114.2742

109.5108

106.4355

10_.2115
95,8233

95.5609

87.9097
83.8741

80.1005

73. 5243

73.1133

67.73o3

65.4344

63.6156

60.9747

60.9110

50.7794

50.7163

50.0996

61. 6400

61.7205
64.7352

66.90 17

60.3112

75. _078

75.5328

_2.476 I

}
_J
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TABLE 5-V T TI-A

7

C_NTINUED)

INERTIAL

::AND
VELQCITY,

INERTIAL

(MFTRIC

EVFNT TIME
7

6qO0.O00

7002.750

7100.000

7300.000

7306°750

7500.000

7A02.750

7700.000

7_00.000

7006.750

8100.000

8POP.75.0

:,,, _5o_.75o
i _7on.ooo

R_02.750

_qO0.O00

9100.000

o106.750

9300.000

0402.750
0500.000

q700.O00

$ST OPP 9706.750

i i:::! 10002.750

" -:_- IOIO0.O00

. 10300'000
_ : 10306.750

10500.000

F_QM INERTIAL

IST MnT VFLOCITY

IsFc)  MISEC)
  o2.tso  t o.o 33
5000.000 _ Z_89.2776
6100.000 77qo.06s7
 io .7so 7v90.0994
6300.000 7791.2304

8402.750 77qi.9373

6_00.000 7792.6502

6700.000 7704.167£

67_6,750 77q4.2187

7795,6153

77O6.2808

7796. R407

77qT.730q

7797.7542

7798,2277

7708.3278

7798.3311

7798.0932

7798,0802

7797.6008

7797,2R14
_ 7706.95_0

_: _7706.2384

77q6.2140

77o5.5175

7795.1538
77q4.8137

7794.1152

7794.0914

7793.3RSq

77o2.qR51

77q2.5833

7791.6793

7791.6458

7790.6724

7700.1284

7789.6076

7788.5675

7788.5340

7787.6637

INERTIAL FLIGHT-PATH

HFADING ANGLE

UNITSI

ANGLE

INERTIAL FLIGHT-

PATH ANGLE

(DEGREES!

-0.0128

-0.0146
-0.0175

-0.0175

-O.Olq7

-0.0206

-0.0214
-0.0230

-0.0230

-0.02_0

-0.0243

-0.0243

-0.0233

-0.0232

- 0.0204

-0.0180

-0.0153

-0.0079

-0.0076

o.0015

0.0069

0.0122

0.0231

0.0234

0.0331

0.0375

0.0410

0.0460

0.0461

0.0475

O. 0468

O. 0453

0.0400

0.0398

0.0323

0.0276

0.0231

0.0135

0.0132

0.0065

INERTIAL

HEADING ANGLE

IDEGREES}

86.4596

90.3118

gO.llOq

g8.374_

105.2135

t08.4113
111.t070

115.5685

115.6931

118.5473

119.5096

120.071q

120.1753

i20.1542

t18.8595

117,6220

116.0927

111._407

111.6713

106.1357

102.6055

9q. 178 1

ql .4193

91.1510

83.5312

79.6652

76.2255
70.0425

69.8574

65.2645

63.3867

61.9698

60.1368

60.0999

5q.7268

60.0640

60.7277

63. 1634

63.27!I

67.0709

_ N .....
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TA_L E

EVENT

2ND OP P

5-VI TT-A

( £(INT INUED )

T IMF: FnOM

1S T MnT

{SEC)

I0_02. 750

I0700. 000

lOOOn. OOO

1 o906. 750

1 1100.000

11202.750

I 1 _O0.nO0

I I_Oo.O00

l] 50_. 750

I1700.000

I I_0 2. 750

llOO0.O00

I_I00.000

1210_.750

12_00.000

12402. 750

12500. 000

I270n.onO

17706. 750

12_900. 000

I_,002. 750

13100.000

1 _300.000
I_30A.750

13500.000
1_602.750

I _ 700,000

1300_.000

13906.750

14100.000

142_02.750

14_00.900

14500.000

14506. 750

14700.000

14_02.750

14900.000

15100.000
1 5106. 750

15_00.000

05-15551(I l-7

INFRTIAL

AND

VELOCITY,

INERTIAL

(METRIC

INERTIAL FLIGHT-PATH

HFADING ANGLF

UNITSI

ANGLE

INER TIll_

VFLOC I TY

(M/SEC)

7787.2921

7787.0176
7786.7374

77_6.7353

77_6.8957

77R7.L563

77_7.51_1

7788.5452
77R8.5863

77_9, R954

77q0.6666

77_I.41S6

77q2.g4Rl

7792.9979

7794._)03

77q4.91_7

77q5.4014

7796.1066

7796.1034

77q6.4096

7706.4166

77q6.340l

7795.g7G1

7795. q535

77Q5.3053

7795.0522

77Q4.7115

77q3.q941

7793. g69q

77O3.2847

7792.q264

7792.5R83

77qi.8791

77_1.8545

7791.1165

77_0.6911

7790.2636
7789.3070

7789.2731

77R8.2704

INERTIAL FLIGHT-

PATH ANGLE

(DEGREES}

0.0003

-0.0033

-0.0095

-0.0097

-0.0142

-0.0161

-0.0176

-0.0201

-0.0202

-0.0221
-0.0230

-0.0238

-0.0251

-0.0251

-0.0257

-0.0257

-0.0253

_0.0232
-0.0231

-0.0190

-0,0160

-0.0126

-0.0039

-0.0036

0.0063

0.0120

0.0173

O.02RO

0.0283

0.0371

0.0408

0.0435

0.0467

0.0467

0.0462

0.0446

0.0422

0.0354

0.0352

0.0267

INERTIAL

HEADING ANGLF

(DEGREES)

69.4519

72.4606

7o.1217

7_.3663

86.7277

90.7973

94.6329

102.1197

102.3574

10R.5965

111.4095

i13.7203

I]7.3711

117.4685

119,5529

120.1153

120.3033

110.640a

11q.5933

117.5663

115.9009

113.9qlB

10B,9373

108.7420

102.5227

98.7902

q5.0660

_7.151_

R6.8852

79.5002

75.8q82

72.7503

67.3034

67.144n

63.B20?

61.8498

60.812q

59.7429

5q.7315

60.0B29
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DS-I5551( I )-7

TAF&F 5-VII I-R INERTIAl

AND

VELOCITY, INERTIAL FLIGHT-PATH

INERTIAL HEADING ANGLE

(ENGLISH UNITS)

ANGLE

EVFNT TIME FROM

IfiT MOT

(fiECl

GRR -17.259

t+,++ MOT 0.0
TRI 0.398

: IO.O00

TILINIT 11. _75
: -: _ ' 20,900

30.000

40.000

50.000

60.000

MACH 1 64.750

70,000

RO,O00
MAR" 0 RO, 125

90.090

100,000

llO,300

120,000

130.000

1.34.000

£FCA I_4.900

INERTIAL

VFLOCITY

(FT/SEC)

1349.4_46

1340.4344

[340.4433

1343.3978

1344.3301

1_54.8755

1393,3215

1484.0813

1646.147_

1886.0138

2C27,C47[

2201,6483

25qq.7394

2605.3081

3094.4436

3692.0439

4_qC.8895

5198.070_

6128,7095

6541.4747

6541.4747

t34,1+25 6554.6712

t40.000 - 7C54.377P

150.000 "+_ 7q89.5314

N_X F/_ 15_.125 8q66.7564

_83 .... 159.024 _057.2863
160.000 q065.&04_

SP U( 160.424 qC88.0627

_IC RI 160,624 GCG£.qBBq

' 160.694 qC88.5_71

160.694 90_8.5_21

SIC £FP 160.694 qC88.5321

S7 IGN 162,_24 9073.4404
SP gOT L66.324 9066.6364

$2 UTT 164.924 9C71. 0639

170.000 9134. 201 I

180,000 £289, 7949

lqO.O00 9460,2848

INT J _ 190.624 9471.3975

E_T J 196.124 957t.7422

INFRTIAL FLIGHT-

PATH ANGLE

{DEGREES)

0.0000

0.0000

0,95_7

3.3011

3,_299

7.5483

12.6019

17.9568

22.£044

26.5472

27.8320

28,8616

30.0101

_0,9182

30,It13

20,2483

27.0856

26.5700

25.2277

24.7t35

24.7135

24.6974

23.8370

_2,4859

21.3653

21,2708

21.2618
21,2028

21,1715

21,1693

21.1603

21.1603

20,8966

20,5757

20.4818

19,7165

18,2796

16.q187

16.8364

16.1243

INERTIAL

HEADING ANGLF

(DEGREES)

90,9090
99,0000

89,9998
90,2371

90,2902

90,2177

90,0007
89.4845

88,6172
87.5005

86,9268

86,2873

_5.0o16

_5,0771

83.9843

83.018l

92.2344
81.6131

81.1374

80.9796

80,9796

80,9750

R0.8235

R0.6184

80,4770

89.4669

80.4660

80.4659

RO .4678

BO. 4-687

80.4687

80.4687

80.4887

80,5108

80.5161

80.5570

80.6371

80.7213

80.7267

80.7751

i
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TAI%LF

EVFNT

IGM FN

IGM ON

T£MC 1

5-vT TI-R

ICONT INUED I

TIME FROM

I ST MOT

ISFC)

200.000

200. 524

201.250

210.000

220.000

222.250

230.000

240.000

250.000

260.000

270.000

280.000

2qO.O00

300.000

310.000

320.000

330.000

340.000

350.000

360.000

370.000

380.000

390.000

400.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

480.000

490.000

500.000

510.000

520.000

530.000

540.000

548.429

549. 129

05-15551(11-7

INERTIAL

AND

VELOCITY, INERTIAL FlIGHT-PATH

INERTIAL HEADING ANGLE

(ENGLISH UNITS)

ANGLE

INERTIAL

VELOCITY

(FT/SECI

q645.2487
9655.3189

9669.3152

9843.4809

10053.6185

10102.4_97

!0275.2281

10508,3701
10783.0316

11009.2776

11277.5517

11557.8460

11850.1905

12154.6307

12471.3371

12800.6012

13142.7436

13498.0954

13867.0410

14250.1C84

14647.9030

15061.0173

15490.1608

15q36,1364

16999.8744

16882.4421

17385.0254

17£08.9374

18455.6922

19024.3[67

I9496.6879

19q80.1176

20451.1942

20844.5727

21248.6118

21666.2854

22C97.5797

22542.7348

22_28.917C

22941.3191

INERTIAL FL

PATH ANG

(DEGREES

15.6B74

15.5725

15.4829

14.4086

13.2314

12.9746

12.1127

II.0516

10.0482

9.1019

8.2119

7.375 °

6.5936

5.86B9

5.1856

4.5573

3.9772

3.4439

2.9562

2.5131

2.1126

1.7536

1.4350

1.1559

0,9152

0.7122

0.5459

0.4158

0.3213

0.2603

0.1892

0.2217

0.2368

0.1973

0.1934

0.1971

0.2160

0.2546

0.3024

0.2978

IGHT-

LE

)

INERTIAL

HEADING AN

(DEGREES

80.8100

80.8148

80.8214

80.9109

81.0206

8I .0459

81. I340

81.2538

£1.3794

8t.5104

81.6463

91.7873
81.9B32

82.0_43

82.2405

82.4020

82.5691

82.7410

82.9206

83. 1040

83.2940

83.4916

83.6963

83.9084

84. L28 1

84.3555

84,5908

84.8346

85.0870

85.3486
85.6235

85.9019

86. 1905

86.4907

86.7972

87.1116

87.4335

87.7629

88.0464

88.0709

GLE

l
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TABLE 5-VI II-R

(CONT INUED )

EV F'4T TIME FROM

|ST MFIT

(SFCI

$2 rl 549. 229

549.304

54(. 304

£P £FP 540.304

550.000

S4P I_N 552.429

S4B gOT 554.929

IGM 3£ 556. 500

S4B LJTT 556.929

560. 000

S4B UCJ 561.229

TSMC2 56_. 500

• 570,000

  n.ooo
590.000

6O0.000
610.000

620.000

630.000

640.000

650.000

660. )00

670.000
680.000

$4_,G£,_1 6P;5. 654

TR5 685. 864
S4_ LU I

nRF_ G!o
=

LH2VTO
S4BEUCO

nRR NAV
=

6£6.164

600.000

6q5.654

603.654

695.750

700.000

700.750

705.864

705.864

706,75O

744. 864
772. q64

794.750

qOO.OhO

z _ _%Z..

DS-t 555I( I )-7

INERTIAL

AND

VFLOCITY, INERTIAL FLIGHT-PATH

INERTIAL HEADING ANGLE

{ENGLISH UNITS)

INERTIAL

VF LOC ITY

(F TI SFC )

2294[.6108

22941.8024

22941.8024

22941.8024

22942.0526

2_ _4_. 0621
2#960.0793

22_87.9040

22995o557!

23050.5115
23072.7292

23114.0q06

23233.1708

23418.8483

23607.2029

237_8.8324

239q3.1522

24190.5383

2439t.1400

24594.4719

24_00.R864

25010.9667

25223.7431

25439.243R

25562.2895

25566.3479

25566.8172

25567.4575

25567.5546

25567.5546

25_67.5563

25567.6300

25567.6431

25567.7329

25567.7329
25567,7486

25568.4548

25569.[454

25569.3778

25570.72_2

INERTIAL FLIGHT-

PATH ANGLE

(DEGREES)

0.2964

0.2954

0.2954

0.2955

0.2853

0.2500

0.2209

0.2!II

0.2087

0.t920

0.1832

0.1666

O. tl80

0.0509

-0.0065

-0.0528

-0.0893

-0.I148

-0.1299

-0.1334

-0.1253

-0. I114

-0.0824

-0.0356

-0.0013
-0.0001

0.0001

0,0001

0.0000

0.0000

0.0000

-0.0001

-0.0001

-0.0002

-0.0002

-0.0002

-O.OOlO

-0.0016

-0.0020

-0.0040

5-51

ANGLE

INERTIAL

HEADING ANGt E

(DFGREFS}

88.0745

88.0771

88.0771

88,0772

8_,1020

88.1884

88.2769

88.3319

88.3469

88.4545

88.4974

88.5768

88.8058

80.1627

R9.5238

89.8884

Q0.2560

90.6265

90,9998

91.3756

01.7539

92. 1350

92.5t88

92.9052

93.1246

o3.1328

o3.1447

93.2961

93.5191

03,519[

93.5220

93.6903

93.7199

93.92t1
93,9211

93.9560

95.447I

96.5312

97.3705

101.2795



P5- 15551( I )-7

TABLE 5-VIII-B

(CDNT INUED l

EVFNT

55o6
5700

TIME FROM

I%T MOT

(SEC)

1002.750

]lOP.O00

1300.000

1306.750

1500.000

1602.750

1700.000

1900.000

|q06.750

210C.000

?202.750

2300.000

2500.000

2506.750

2700.000

2802.750

2q00.000

_lOO.O00

3106.750

3300.000

3402.750

3500.000

_700.000

3706,750

3000.000

4002.750

4100.000

4_00.000

4306.750

4500.000

4602.750

4700.000

4qO0,O00

4W06.750

5100.000

5202.750

5300.000

5500.000

.750

.000

VELOCITY, INERTIAL FLIGHT-PATH

INERTIAL HEADING ANGLF

(ENGLISH UNITS}

ANGLE

INERTIAL

VELOCITY

(FTISEC}

25572. 364q

25574.1678

25578.3852

25578.5346

25582.8_01

25585. C208

25596. q513

25590.2744

25590.3683

255q2.4685

25593.0941
255C3.3666

255q2.qqll

25592. gSq4

25591.5687

255q0.5496

25589.4643

25587. C166

25586.9315

25_84.5005

25583.2362

25582.0678

2557g.736q

2557q.6591

25577.4194

25576.1870

25574.9688

25572.23_2

25572.1400

2556q.154[

25567.4414

25565.7628

25562.2561

25562.1393

25558.9621

P5557.4825

25556.2814

25554,6059

25554.5709

25554,2474

INERTIAL FLIGHT-

PATH ANGLF

(DEGREES}

-0.0058

-0.0074

-0.0106

-0.0107

-0.0134

-0.0146

-0.0155

-0.0165

-0.0165

-0.0157

-0.0144

-0.0127

-0.0072

-0.0070

0.0005

0.0052

0.0100

0.0203

0.0207

0.0304

0.0352

0.0391

0.0454

0.0456

0.0485

0.0487

0.0480

0.0442

0.0440

0.0376

0.0334

0.0290

0.0196

0.0193

0.0103

0.0058

0.0018
-0.0052

-0.0054

-0.0106

INEPTIAL

HEADING ANGLF

IDPGREES)

104.R362

I07.q115

I13,2111

113.3646

117.0369

11_.4252

11o.3841

120.2904

120.2963

IIQ.7780

118.9598

117.8326

114.4156

114.2742

109.5108

196.4355

103.2115

95.8233

95.5609

87.9097

83.8741

B0.1905

73.3243

73.1133

67.73O3

65.4344

63.6156

60.9747

60.9110

5g.7794

59.7163

5Q.QgQ6

61.6400

61.7205
64.7352

66.9017

69.3112

75.3078

75.5328

82.4761

3
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TARLF 5-VIII-R

( £nNT INIIED)

EVFNT TIMF FROM

i:_ is_ _OT

5qoo .ooo
6100.000

6106.750

6300.000
640_. 75O

6500.000
6700.000

6706. 750
6gQo. 000

7002.750
71on.ono

730O.000
7306. 750

7_00.000

7602. 750

77n0.000

7qQo. O00

7906.750
n]no.ooo

:::; _;_07.750
....... 8_00.000

: ;_500.000

::8506 750
gToo_ ooo

- £900,000

q100.000

0106.750

q30C.O00

9402. 750

q500.O00

9700.000

%ST OPP 9706. 750
QgO0. 000

10002.750
|ntoo.ooo
lO oo .ooo
10306.750
loson .o0o

r)5-1 _55I{ I l-7

INFRTIAL VFLOCITY,

aND INERTIAL

(ENGLISH

INERTIAL FLIGHT-PATH

HEADING ANGLE

UNITS}

A NGL E

VELOCITY
=

IFT/SFCI

25554.636q

25555.3727

25557.9582
#555 ;es s
2556i,77Q6

25564,09£9

25566.4377

25571.4166

25571.5n37
25576.1656

25578,34ql

25580,1850

25583.1066

255_3. ta31

25584.7366

255R5.06_R

255£5.0759

255_4.2952

25584.2525

255£2.679£
255RI.6_[7

255_o.5_6
25578.2100

25578.1298

25575.8448

25574.6516

25573.5359

25571.2442

25571.1659

25568.8514

25567.5364

25566.2[#I

25563.2489

25563.1425

25559.0488

25558.1640

25556.4554

25553, C428

25552.q332

25550.0777

INERTIAL FLIGHT-

PATH ANGLE

(DEGRFES)

-0.0128

-0.0146

-0.0175

-0.0175

-O.Otq7

-0.0206

-0.0214

-0.0230

-0.0230

-0.0240

-0.0243

-0.0243

-0.0233

-0.0232

-0.0204

-0.0180

-0.0153

-0.0079

-0.0076

0.0015

0.0069

0.0122

0.0231

0.0234

0.0331

0.0375

0.0410

0.0460

0.0461

0.0475

0.0468

0.0453

0.0400

0.039_

0.0323
0.0276

0.0231

0.0135

0.0132
0.0045

INFRTIAL

HFADING ANGLF

(DEGRFES)

86.4506

90.3118

98.1i99

9_._744

105.2135

10_.4113
111.1070
115.5685
115.6931

11_.5473

11q.5096

120.0719

120.1753

120.1542

118.8595

117.6220

116.0927

111.8407

111._713

106.1357

102.6955

qg. 178 1

91 .4193

91.[510

a3.5312

79.6652
76.2255

70.0625

6q.8574

65.2645

63.3867

61.9698

60.136_

60.0999

59.7268
60.0640

60.7277

63.1634

63.2711
67.0709

5-53
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n5-15551 { I )-7

TABLE

EVENT

2ND OPP

5-VTII-B

ICONTINUED}

TIME FROM

1£T MOT

ISEC)

10602.750

I0700.000

IOqO0.O00

10006.750

11100.000

11202.750

113O0.O00

11500,000

11506.750

11700.000

11802.750

11900.000

'12100.000

12106.750

12300.000
12402.750

12500.000

12700.000

12706.750

12q00.000
13002.750

13100.000

13300.000

13306.750

1_500.000

13602.750

1_700.000

13q00.000

13906.750

14100.000

14202.750

]430_.000

14500.000

14506.750

14700,000

14802.750

1490_.000

15100,000

l_106.750

15300.000

INERTIAL

AND

VELOCITY, INFRTTAL FLIGHT-PATH

INERTIAL HEADING ANGLF

(ENGLISH UNITSI

ANGLE

INERTIAL
VF LOC I TY

I FT/SEC }

25548.8587

25547.9579

25547.0386

25547. C317

25547.5580

25548.4131

2554go5804

25_52.969_

25553.1046

25557.3gg6

25559.02q9

25562.3970

25567.4151

25567.5783

25571.9171

25573.Q804

25575.4639

25577.7776

25577.8326

25578.7717

25578. 7948

25578. 5437

25577. 32o0

25577.2753

25575,4439

25574.31_P

25573.2004

25570.@466

25570.7672

_5568.5194

25567.3437

25566.2345

_5563.90R0

25563.8272

25561.4057

25560.0103

25558.6075

25555.4691

25555.3578

25552.0681

INERTIAL FLIGHT-
PATH ANGLE

IDEGREFS)

0.0003
-0.0033

-0.0095

-0.0097

-0.0142

-0.0161

-0.0176
-0.0201

-0.0202

-0.0221

-0.0230

-0.0238

-0.0251

-0.0251

-0.0257

-0.0257

-0.0253

-0.0232

-0.0231

-0.0190
-0.0160

-0.0126

-0.0039

-0.0036

0.0063

0.0120
0.0173

0.0280

0.0283

0.0371

0.0408

0.0635

0.0467

0.0467

0.0462

0.0446

0.0422

0.0354

0.0352
0.0267

I_FRTIAL

HEADING ANGLE

(DFGREESI

6q.6519

72.4406

79.1217

7a.3663

86.7277

90.7973

94.6320

102.1197

102.3574

10£.5065

111.4095

11_.7203

117._711

117.4685

119.5529

120.1153

120,3033
110.6404

119.5933

117.5463

115.9009

lt3.qS18

IOR.Q373

108.7420

102.5222
98.7902

95.0660

87.1518

£6.R£52

79.5002

75.8882

72.7503

67.3034

67. 144£

63.3202
61 .R4OR

60.812£
59.7429

59.7315

60.0820
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r)5-1555}l [}-7

TABLF 5-I X-^

GRR

1ST _I]T

2 T = ' :

Tit. INir

= -:=- : T_

GEOCENTRIC RADIUS, GEODETIC LATITUDE,

LONGITUDE [METRIC UNITSI

EVENT TIME FROm

1 ST MF)T

(SFC)

-17.250

0.0

e.398

lC,.300

11.375

20.000'

30.000
4C .000

=

_O.O00

60. 000

64. 750

70,000
80.000

M/i× O RO. 125

90.000

I00.000

II0.000

120.000

!30.o00
134.000

CFCD 134.000

14C.000
150.000

MAX F/M 159.125

TB3 159,024

160.000

£2 UI 160.424

SIc RI

SIC SEP

$2 |GN

$2 90T

S2 UTT

160.624

160.694

160.694

]60.694

16P.324

164.324

164.924

170.000
IRO.OO0

t9o .0 o
190.624

196.124
INT J

LET J

GFOCENTRIC GFODFT IC

RAD IUS LATI TUDE

(ME TFRS) (DEG)

6373351. 28.6273

6373351. 2_,6273

637335[. 28,6273
6373461. " 28.6273

637_496. 28._272

6373844. 28.6271

6374572. 28.6270

6375726, 28.6271

6377389. 28.6277

6379641. 28.6P91

6380936. 28.6302

6382543. 28. 631_

6386130. 28.6360

63 86188. 28. 6360

63904 R5. 28. 6423

6395601. 28.6513

64014q1. 28.6637

64C8170. 28.6799

6415689. 28.7006

6418049. 28.7103

6418949. 28.7103

6419053. 28.7106

6424060.'-- 28.7262

6433056. 28.7564

6441844. 28.7882
6442642. 28.79[2

6442718. 28.7915

6443143. 28.793t

6443343, 28.7939
6443413. 28.7942

6443413. 28.7942
6443417. 28.7942

6445036. 28.8004

6446993. 28.8079

6647575. 28.8102

6452412. 28.8294

6461547. 28.8678

6470181, 28.9068

6470704. 28.9093

64752_2. 28.9310

5-55

AND

LONGI TUr)E
|OEG) _

-80.6200

-80.6209

-80.6209

-80.6209

-80.6209

-80.6208

-80.6205

-80.6193

-80.6156

-_0,6377

-9).6018

-RO .5934
-80.5706

-80. 5703

-80.5364

-80.4874

-80.420 2
-8 O. 3313

-80.2172

-80. 1636

-80, i6 36
-80. I619

-80.0750

-79.9059

-79.7254

-79.7083
-79.7067

-79 .6q 76

-79,6932

-79.6917

-79.6o17
-79.6916

-79.6564
-79.6131
-79.6001

-79.4893

-79. 266t
-79.9364

-79.0218
-79.8922'



TABL E

EVENT

IGM EN

IGM nN

T£MCI

TR4

£4R IJI

5-1X-A

( CONT INUED)

TIME FROM

IST MOT

(SFC)

200.000

200.524

201.?50

210.000

22o. oo
722.250

230.000

240.000

750.000

260.000

P70.O00

2ao.oon

290.000

300.000

310.000

320.000
_0.000

340.000

350.000

360.000

370.0O0

380.000

390.000

400.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

480.000

490.000

500.000

510.000

520.000

530.000
540.000

548.429

549.129

D5-15551(I)-7

GEOCENTRIC RADIUS, GEODFTIC LATITUDE,

LONGITUDE (METRIC UNITS)

GEOCENTRIC GEODETIC

RADIUS LATITUDE

(METERS) (DEG)

6478337. 28.9465

6478752. 28.9486

6479324. 28,9515

64860_4. 28.9867

6493273. 29.0275

6494840. 29.0367

6500065. 29.06£8

6506420. 29.1106

65[2348. 29.1530
651796t. 29.1958

6522969. 29.2300

6527684. 29.2827

6532018. 29.3267

6535983, 29.3711
6539593. 29.4[58

6542£59. 29. 4608

6545798. 29.5060

6548421. 29.55[4

6550746, 29,5969

6552787. 29.6426

6554560. 29.6882

6556084. 29.7539

6557376. 29.7793

6558456, 29.8246

6559344. 29.8696

6560061. 29.9142

656063[. 29,9582

6561079. 30.0016

6561433. 30.0443

6561721. 30.0860

6561939. 30.1265
6562153. 30.1654

6562409. 30.2026

6562644. 30.2378

6562_62. 30.2707

6563084. 30.3011

6563323. 30.3289

6563600. 30.353q

656388_. 30.3726

6563909. 30.3740

AND

LONGITUDE

(DEG)

-78.7996

-78.7870

-78.7696

-78.5558

-78.3045

-78.2469

-78.0455

-77.77R6

-77.5036

-77.2202

-76.9281

-76.6271

-76.3167

-75.9968

-75.6669

-75.3268

-74.9761

-74.6[44

-74.2414

-73.8565

-73.4594

-73.0496

-72.6266

-72. 1899

-71.7390

-71.2732

-70.7920

-70.2948

-69.7808

-69.2492

-68.7012

-68.1383

-67,5599

-66.968|

-66. 3637

-65. 7464

-65. 1156

-64.4710

-63.9167

-63.8702

D

3

,L_-J

5-56



Z

__-

DS-1555t(1)-7

TABLE 5-1X-A

(CONTINUED)

GEOCENTRIC RADIUS, GEnDETIC LATITUDF,

LONGITUDE (METRIC UNITS)

FVENT TIME FROM

1£T MOT

(£FC1

52 RI 54g.229
÷ =

54q.304

54q.304

$2 S_P 54q_304

550.000

S4B IGN 552.428

_4B 90T 554.92g

IGM 35 _ 556.500

_ dTT 558.929

?:_ _ 5&O. 000

S4B _JCJ 561.229

TSMC2 56_. 500

570.000

5RO.OOQ

590.000

600.000

610.000

620.000

63C.000

64C.000

650.300

660.000

670.000
:-: .............. 680 000 _:.....
:T L ;i; i _;;:_711 : ; " .....

S4BGCSI 685.6_4 ....

S4B LIII 686.1_4
6oe.oo0 "

695.654

Prl INS 695.654

695.750

700.000

700.750

70_.964

7o5.864
ORB Gin 7o6.7_0
LI42VTO 744. 864
k4ALUcn 772.864

ORB NAV 794.750
900.000

GFOCENTRIC

RADIUS

(MFTERS)

656_913.

6563015.

6563915.

6563917.

6563941.

6564021.

6564092.

6564133.

6564144.

6564220.

6564248.

6564297.

6564409.

656451_.

6564540.

6564502,

6564410.

6564_7_,

6564119.

6563946.
6563775.

6563618.

65634R7.

6563405.

656339|.

6563%91.

6563391.

6563391.

6563301.

6563301.

6563301.

6563301.

6563301.

6563301.

656%3gl.

6563391.

65633R8.
65633£3.

6563377.

6563394,

GEODETIC

LATITUDE

(DEG)

30.3742

30.3744

30.3744

30.3744

30.375_

30.3806

30.3853

30.3892
30.38_9

30.3942

30.3O62

30.3998

30.4090

30.4200
30.4272

30.4304

30.4296
30.4P47

30.4155

30.4010

30._839

30.3614

30.3342

30.3022

30.2819

30.2R12

33.2900

30.2653
30.2424

30,2424

30.2420
30.2237

30.2204

30.1972

30.1972

30.1030

29.9798

29.7803

29.5095

28.4330

AND

LONGIT!JDF

{DEC}

-63.R636

-63.8586

-63.8586

-63,8585

-63.Rl23
-63.65i0

-63.484 °

-63.3803

-63.3518

-63.1470

-63.0649

-62.9129

-62.4763

-61.7990

-6[.1[75

-60.4292

-59.7349

-59.0346

-58.3283

-57.6160

-56.8975

-56.1728

-55.44P2

-54.7054

-54.2860

-54,2704

-54.24Rl

-53.9630

-53,_4_R

-53.5428

-53.5357

-53.2200

-53.16G3
-52.7847

-52.7847

-52,71_9
-49,R963

-47.831R

-46,7246

-38.5947

5-57
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N5-15551l I l-7

TARL F

EVENT

5-f X-A

(CONTINUFD!

TIUE FROM

IST MOT

(SEC}

1002.750

1100.000

1300.000

1306.750

1500.000

1602.750

1700.000

1900.000

1q06.750
2100.000

2202.750

2300.000
25n0.000

• 2506.750

2700.000

2402.750
2900.000

3100.000

3106.750

3300.000

3402.750

3500.000

3700.000

3706.750

3900.000

400P.750

4100.000

4300.000

4306.750

4500.000

4602.750

4700.000

4900.000

4006,750

5100,000

5202.750

5300.000

5500.000

5506.750

5700.000

GEOCENTRIC RADIUS, GEODETIC LATITUDE,

LONGITUDE (METRIC UNITS)

AND

GEOCENTRIC GEODETIC

RADIUS LATITUDE LONGITUDE

(METERS) (DEGI {DEG)

6563266. 26._449 -31.3461

6563179, 24.9693 -24.702[

6562933. 20.1418 -11.7503

6562924, 19.9592 -11.3298

6562606, 16.3045 0.3084

6562411. 11.0267 6.2229

6562211. 7.R034 11.6909

6561772. 0.9586 22.6972
6561756. 0.7251 23.0660

6561328. -5.9286 33.65_9

6561117. -9.3863 39.3826

6560937. -12.5589 %4.0106

6560661, -18.6175 56.7653

6560654. -18.808[ 57. 1792

6560565. -23. 7636 69.470 3

6560605. -25. 9358 76. 370 3

6560706. -27.6397 83,1291

6561118. -29.9151 97.6077

65611_7. -29.9608 98.1065

6561811. -30.3633 112.4991

6562271. -29.8595 120.1248

6562763. -28.9372 127.2338

6563920. -25.7873 141.3053

6563961, -25.6541 141.7647

6565205. -21.2067 154.4485

6565885, -18.4115 160.£321

6566526. -15.5478 166.6661

65677R8. -9.1615 178,1491

6567828, -8.9372 17_.5271

6568906, -2,3730 -170.8137

6569402. 1.1719 -165.2106

6569815, 4.5152 -159.8951

6570478, 11.2074 -148.7606
6570496. 11.4263 -148,3772

6570883. 17,3967 -137.0915

6570995. 20.2739 -130.7984

6571045. 22.7517 -126.6225

6570996. 26.9203 -111.2109

6570991. 27.0361 -110.741o

6570770, 29.5637 -96.0300

3

5-58



Dq-15551(I)-7

7 _-" :

TARLE 5-T×-A

[ CQNT TNIJED)

EVFNT

K

$ST OPP

TTME FROM

[_T _NT

ISF£1

5R02.750

5900.000

6100.000

6106.'750

6_no.ooo
640P.750

6500.000

6700.000

6706.750

6900._00

7302.750

7100.000

7_oo.noo
7306.750

7500.000

7&n#.750

7700.000

79q_.300
7q06.750

9100.900

R202.750

£300.300

9500.900

85n6.750
RTO0.OOO

 aop. T5o
£gO0.O00

glOO.O00

Q106.750

q 300. )00

9402. 750

0500.900
9700.000

9706.750

0090.900

10902.750

1Ol0O.OOO
10300.000

10306.750

10500.000

GFOCENTRIC RADIUS, GFODETIC LATITLIOF,

LONGf TUDE (METRIC UN(TSI

GEOCENTRIC _EODETIC

RAg(US LATITUOF

(MFTERS) (DEG)

6570615. 30.2400

65704_4. 30.4270

6569996. 29.4179

6569980. ...... 29.35t0

6560409. 26.6422

6569209. 24.6113

6568q39. 22.3640

656£326. 16.9252

6668305; 16.7256

6567685. 10.6776

6567347. 7.262l

6567025, 3.95[6

6556374. --2.o460

6566352. -3.17R3

6565775. -9.7185

6565505° -13.0505

6565284. -16.0605

6564965. -21.6460

6564958. -21.8151

6566_74. -26.1166

6564933. -27.8669

6565058. -29.1289

6565538. -30,3985

6565559. -30.4089

6566305. -29.7030

656670Q, -28.7665

6567318, -27.3780
656R509. -23.3932

656H552. -23.2352

6569789, -[8.1734

6570448. -15.1279

6571058. -12.0742

6572226. -5.4323

6572262. -5. 2024

6573213. 1.4419

65736_1. 4.q675

6573_67. _.2528
6574464. [4.7014

6574476. [4.90q|

6574707° 20.4690

A N(]

LONG[ TUgE

(OFG)

-89.3577

-82.1251

-67.34 11

-66.84q3

-53.1130

-46. 1383

-39.7601

-27.3A 10

-26.9572

-15.7367

-) .9797

-4,6187

6.30_1

6.6776

[7.3804

23,2325

28.9235

41.2199

41.6506

54,4472

61,6088

68.5850

83.3463

83.84")5
98. 2078

[05.6o40

] 12.6086

124. 16 50

12_o6057

138.7672

144.0030

[50.5345

[6 1.7209
162 .o92a

[72.6400

178.2550

-176. _724

-164.9007

-164.5960

-152.Qtql

5-59
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TABLE

FVFNT

2ND OPP

5-Ix-&

( £ONT I NIJEt3 )

TIME FROM
l_f MOT

{sEe!

10602.750

10700.000

10900.000
lOqOA.750

11100.000

11?02.750

11300.000

11500.000

11506.750
11700.000

I1R02.750

11qon.ooo

12100.000

12106.750

IP300.O00

12402.750

12500.000

12700.000

12706.750

12900.000

1_002.750

13100.000

13300.000

13306.750

135no.oo0

13602.750

13700.000
13900.000

13906.750

141.00.900

14?0P.750

14300.000

145C0.000

14506.750

14700.000

148O2.750

14900.000

15100.000

15106.750
15300.000

135-15551(I1-7

GEOCENTRIC RADIUS, GEODETIC LATITUDF,

LONGITUDE (METRIC UNITS)

GEOCENTRIC GEODETIC

RADIUS LATITUDE

(METERS) (DEG!

6574740. 23. 0559
6574721. 25.2116

6574544. 28.5786

6574535. 2R.6644

6574218. 30.2675

6574006. 30.4189

65737_3. 30.1047

6573269. 28.1068

6573250. 28.0093

65726q3. 24.4744

6572_78. 22.0734

6572069. 19.5234

6571404. 13.6065

657138I. 13.304l

6570711. 7.064R

6570351. 3.5647

6570014. 0.2139

6569350. --6.6476

6569329. --6.8759

656R770. -13.2214

65685P4. --16.3849

6568334. -19.1916

6568105. -24.2166

6568101. -24.3655

6568134. -27.q406

6568262. -29.2394

6568456. -30.0410

6569075. -30.3069

6560100. -30.2R29

6560964. -28.7107

6570509. -27.2144
6571067. -25.4188

6572302. -20.731_

6572345. -20.5535

6573574. -15,0025

65742nR. -11.7679

65747R3. -8.5781

6575845. -1.7798

6575877. -1.5474

657669P. 5.0924

AND

LONGITUDE

(OEG1

-146.3755

-139.94_4

-lP6.0466

-125.5629

-111.4322

-I03.7948

-96.5790

-82.0555

-81.5770

-68.2990

-61.5076

-55.4_45

-43.5494

-43.1501

-32.2338

-26.5849

-21.275R

-10.3206

-9.o471

0.9586

6.9814

12.8680

25.6458

26.0938

39.3725

46.752_

53.8882

68.7645

60. 2663

83.4305

90.7154

97.3086
110.4314

1]0.8546

122.5525

128.6867

1_3.9642

144.q593

[45.3269

155.8649

5-60
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05-15551(I{-7

---. .--

TARLE 5-I ×-B

T IL TNIT

Li-

GEOCENTRIC RADIUS, GEODETIC LATITUDE,

_: [rlNGITUDE IENG[ISH UNITSI

EVFNT tlmE FRnM GEOCENTriC

- _ l£T mnt - q_AnTus
- (£FCI ..... (FEET}

G_R -17.250 20000044.
IST NQT 0o0 20000944.

TRi .... O. 39£ _ " - 20qOr#g45.

lo.oob ..... _= 200to3o6.
I 1. _75 2eqlC4?l,

2o,o0o 20o11 s63.
._o.ooo 2not_oso.
40.000 ?0q17735.
50.000 P0023102.

60,000 - 2003057g,

M ACH 1 64.750 - 20q3492q.
_: 70,000 20040102

M_¢ O _0. 125 20052061.

go, 000 28966160,
100,000 20082044.

1 I0,000 21002266.

C_C(]

MAX- FIM
= - _

120.000

13o.0no

134.000

134,000

134.125 ...........

140.000 --

!.50.000

159.125

21024180.

21048848.

21059542.

21C59542.

21059884.

21076311.

21105826.

21|34658.

15q. o24 =_ 21137277.

_60.424 2_i_8021.SP UI

21139578.

160.604 21139_08.

160.694 21139B08.

160.694 21139821.

162o324 21145132.

164,324 21151552.

164.924 2115346C.

170.000 21169q30.

180.000 21199301.

190,Off_ 21227620.
100.624 21229345.

106.124 21244198.

SIC SFP

$2 IGN

$2 90T

SP LITT

"_---_ _ :

_: I. FT J

ANn

GFODETIC
LATtTUOE

(DEGI

28.6273

28.6273

28.6273

28.6273

28.6272

2_.6271

28.6270

28.6271

28.6277

28.6291

2£.6302

28.6318

28,6360

2_.6360

28.6423

28.6513

28.6637

28.6799

28.7006

28.7103

28.7103

28.7106

28.7262

28.7564

28.7882

28.7912

28.7015
28.7931

28.7039

28.7942

28.7042

28.7042

28.8004

28.8079

28.8102

28.8294

28.8678

28.006£

28.9093
28.9310

LONGITUDE

(DEG|

-80.6209

-80.6209

-80.6200

-80.6209

-£0.620_

-80.6208

-80.6206
-_g.619_

-80.615_

-80.6077

-80.6018

-80.5934

-80.5706

-80.5733

-80.5364

-80.4R74

-80.42]2

-80.3313

-80.2172

-80,1636

-80.1636

-80,161g

-_0.0750

-79.9059

-79.7254
-79.70_3

-79.7067

-79.6976
-79.6032

-79.6917

-79.6917

-79.6916

-70.6564

-70.6131

-79.6001

-79.489]

-79.2661

-79.0364

-7g.0218

-7fl.892_

5-61



05-1S551(I)-7

TABLE

EVENT

IGM EN

IGM ON

T_MCI

TR4

S4R H I

5-I X-B

( CONT INUED)

TIME FRAM

IST MOT

(SFC)

200.000

P00.524

201.250

210.000

220.000

222.250

230.000

240.000

250.000

260.000

270.000
280.000

290.000

• 300.000

310.000

320.000

}30,000

_40,000

350,000

360.000

370.000

380,000

390.000

400.000

410.000

420,000

430.000

440.000

450,000

460,000

470,000

480,000

400.000

500,000

510.000

520,000

530,000

540,000

548,42q

54.9.129

GEOCENTRIC RADIUS, GEQDETIC LATITUDE,

LONGITtJDE (ENGLISH UNITS)

AND

GFOCFN TR IC GEODE T IC

RAD ILJS LAT ITUDE LONG ITUDE

(FEET) (DEG) (DEG)

21254388. 28.9465 --78.7996
21255748, 28,9486 -78,7870

21257626. 28.9515 -78.7696

2t27963_. 28.9867 -78.5558
21303388. 29,0275 -79,3045

21308529, 29,0%67 -7_,2469

2[325672. 29.0688 -78.0455

21346522, 29.1106 -77.77_6

21365972. 29,1530 -77,5036

21384057. 29.1958 -77.2202

21400816. 29.2390 -76.92£1

21416286. 29.2827 -76.627[
21430505, 29.3267 -76,3167

21443515, 29,3711 -75,9968

21455356, 29,4158 -75.6669

2[466074, 29,4608 -75.3268

214757[4, 29,5060 -74.976|

21484322. 29.55[4 -74.6144

21491948. 29.5969 -74,2414

21498644, 29,6426 -73,8565

21504464, 29,6882 -73,4504

21509463, 29.7339 -73.0496

215[_702. 29,7793 -72,6266

21517244. 29.8246 -72.1899

21520156. 29.8696 -71.7390

21522509. 29.q142 -7[.2732

21524380. 29.9582 -70,7920

2[525851. 30.0016 -70.2948

21527011, 30,0443 -69,7808

21527955° 30.0860 -69,2492

91528672. 30.1265 -68.7012

21529374. 30.1654 -68.1383

21530214. 30.2026 -67.5599
21530984. 30.2378 -66.968l

21531699. 30.2707 -66.3637

21532427, 30.30ll -65,7464

21533211. 30.3289 -65.1156

21534122. 30.3539 -64,4710

21535050, 30.3726 -63.9167

21535135. 30.3740 -63.8702

5-62



05-15551{ I )-7

TABL.F GEOCENTRIC RADIUS, GEODETIC LATITUDF,

LONGITUDE (ENGLISH UNITS|

EVENT

S2 RI

_ r

$7 SFP
_ 7 T

S4B I GN

()OT

_:: S4R UTT

_=

_ S4BGC£I

S4R LU I

•= :: z= -i _ =

TIME FROM

IST MOT

{SEC)

540.229

549.304

540.304

549.'304

S50.O00

55P.429

554.929

556.500

556.929

s6o.noo
561.229

563.500

570.000

5RO.O00

590.000
600.000

610.000

6PC.O00

630.000

640.000

650.000

660.000

67C.000

6_0.000

685.654

685.864

GEOCENTRIC
RADIUS

{FEET}

21535147.

21535155.

21535155.
.... 21535159.

21535240.
215355oo.

215_5970.

21535906.

2i536154.

215362_7.
2 15_6_06.

21536775.
21537[i 8;

21537205.

215_6779.

21536345.

2t535823.

215_5256.

21534694.

21533750.

21533482.
21533435.

21533435.

_86.16_ ....... 21533435.
690.000 21533435.

.... =_:4 695.654

o, _ 7!i ........-_T_ P_ IN_ 6q5.654

700.000

_:; 7n0.750
;_ .... 705.864

705.864

900.000

21533435.

21533435.

2t533435.

21533435.

21533435.
21533435°

21533435.

21533435.

21533425.

2153340_.

21533391.

21533249.

GEODETIC

LATITUDE

- (DEG)

30,3762

30,3744

]0.3744

30.3744

30.3758

30.3806

30.3_53

30.3R82

]0.3889

30.3942

30.3q62

30.3998

30.4090

30.4200

30.4272

30.4304

30.4296

30.4_47

30.4155

30,4019

30.3839

30.3614

30.3342

30.3022

30.2819

30.2812

30.2890

30.2653

30.2424

30.2424

30.2420

30.2237

30.2204

30.1972

30.1972

30.1930

29.9798
29.7803

29.59_5

28.4330

AND

LONGITUDE

(DEG}

-63.8636

-63.8586

-63.8586

-63.8585

-63.8123

-63.6510

-63.4£49

-63. 3803

-63. 3518

-63. 1470

-63.0649

-62.9129

-62.4763

-61.7998

-61.!175
-60.4292

-59.7349

-59.0346
-58.3283

-57.6160

-56.8975

-56.I729

-55.4422

-54.7054

-54.2860

-54.2704

-54.2481

-53.9630

-53,5428
-53.5428

-53.5357

-53.2200

-53.1643

-52.7847

-52.7_47

-52.7189

-49.8963 __
-47.8318

-46.2246

-38.5947
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D5-15551(I 1-7

TABt. F

FVENT

_,- I X-B

( CPINT INIJED I

T IME FROM

1 £T _r) f

[SEC)
IO0 2. 750

1100.000

1300.000
1306.750

1500.000

1602.750
17,00.000

1900.000

19n6. 750

21.00.000
2202. 750

2300.000
2500. 000

2506. 750

2700,000

28.q_, 750

P900.O00

310,0.000

3106,750

3300,000

3402,750

3500,000

3700.000

3706.750

3900.000

4002. 750

4100.000

4_00,000

4306,750

4500,000

460 P. 750

4700,000

4900,000

4q06,750

5100.000

5202. 750

5300.000

5500,000

5506. 750

5700,000

GEOCENTRIC RADIUS, GEODETIC LATITUDE,

LONGITUDE IENGLISH UNITS)

AND

GEOCENTRIC GEODETIC
R&DIUS LATITUDE LONGITUOE

[FEET) [DEGI (DEG)

215_3025, 26,8449 -31.3461

21532738. 24.9693 -24.7021

21531q34. 20.1418 -ll.7503

215319C2. 19.9592 -11.3296

21530861. 14.3045 0.3084

21530218. 1t.0267 6.2229
21529563. 7.8034 ll.6909

21528122. 0.9586 22.6972
2152q072. 0.7251 23.0660

21526668, -5,9286 33,6589

21525974, -9,3863 39,3826

21525382. -12.5589 44.9106

21526477. -18.6175 56.7653

2|524456, -18.808l 57.1792

21524165. -23.7636 69.4703

21524296, -25,9358 76.3703

21524626, -27,6397 83,1291

2[525979. -29.9151 97.6077

21526041. -29.9608 98.1065

21528253, -30.3633 112.4991

2152g75q. -29.8595 120.124£

21531376. -28.9372 127.2338

215_5169. -25,7873 141.3053

21535306. -25,6541 141.7647

21539385, -21,2067 154,4485

21541617. -18.4115 160.832l

2154371q. -15.5478 166.6661

2154785q, -9,1615 178.1491

21547992, -8,9372 178,527[

2155152£, -2,3730 -170,8137

21553157, 1.1719 -165.2106

215545t2, 4,5152 -159,895[

21556686. 11.2074 -148.7606
21556744. 11.426_ -148.3772

21558015. 17.3967 -137.0915

21558382. 20.2739 -130.7984

21558546. 22.7517 -124.6225

21558387. 26.9203 -ttt.2tOg

21558371. 27.0361 -110.741q

21557673, 29,5637 -96,9300

3

)
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--- = _

TA_I_ E 5- I X-R

I £ONT INUED)

EVFNT

1.ST OPP

r)5-15551! I }-7

GFOCENTRIC RADIUS, GEODETIC LATITUOE,

LqNGITUDE {ENGLISH UNITS}

TIME FROM GEOCENTRIC GEODETIC
151 MnT RAOIUS LATITUDE

ISFCI IFEETI {DFG}
5R02. 750 21557135. 30. 2400
5900.000 21556540. 30.4270
6100.000 21555104. 29.4179
6106.750 21555052, 29.3519
6300.000 2155_445. 26.6422
6402.750 21552522. 24.6113

6500.000 21551609. 22.3640
6700.000 21549626. 16.0252
67_6.750 21549556. 16.7256
6gnO.OOO 21547524, 10.6776
7002,750 21546414. 7.2621
71_0.000 21545357. 3.9516
7300.000 2154_221. -2.9460
7306.750 21543151. -3.1783
7500.000 21541256, -9.7185
7602.750 21540372, -13.0505
7790,0_0 21539647. -16.0605
7900.000 21538598. -21.64_0

7006.750 2153a575. -21.8151
_lO0.O00 2153£301. -26.1166
8P02.750 21538493° -27,8669
8300.000 21539905, -29.1299
£500.000 21540479. --30.3985
£506.750 21540549, -30.4089
8700.000 2[542995. -29.7930
_£02.750 21564615. -2R.7665
8900.000 21546320. -27.3780

9100.000 21550227, -23.39_2
9106.750 21550366. -23.2352
9300.000 215544)4. -18,1734
Q402.750 21556589. -15.1279
9500.000 21558591. -12.0742
9700.000 21562420. -5.4323
9706.750 21562540. -5.2024
9900.000 2156565£. 1.4419

10002°750 21567032. 4.9675
10i00.000 21568133. 8.2529
10300.000 21569764. 14.7014

1030_.750 21569804. 14.909l
10500.000 2157056[. 20.4690

^NO

LONGITUDE

{DEG|

-89.3577

-82.1251

-67.3411

-66.8493

-53,113q

-46,1383

-3q.7691

-27.3610

-26.9572

-15.7347

-q. 979 7

-4.6 187

6.3081

6.6776

17.3804

23.2325

28.9235
41.2[99

41.6506

54.4472

68,5_9

R3,3463

83.8495

98.2078

105.6040

[12.6086

126. 1650

126.6057

138.7672

144.9030

150.5345

161.720_ --

[62.0920

172.6409

178.2559

-176.3724

-164.9907
-164.59_0

-152.9191

L ___
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ThRLF

FVENT

2ND OPP

5-Tx-_

( CnNT TNUFD }

n5-15551( I }-7

GEOCFNTRTC RAr) Ius, GEODETIC LATITUDE,

LONGITUDE |FNGLISH UNITS}

TIME FROM GEOCENTRIC GEODETIC

IST _OT RADIUS LATITUDE

{SFC1 (FEETI {OEGI

10802.750 21570671. 23.0559

IC700.000 21570606. 25.2116

10000.000 21570025. 28.57R6

10006.750 21560q06. 20.6644

11100.000 21568958. 30.2675

11202.750 21568263. 30.4189

11300.000 21567531. 30.1047

I]500.000 21565R42. 28.1068

11506.750 215657RI. 28.0093

11700.000 21563955. 24.4744

11_0P.750 21662020. 22.0734

II000.000 21561906. Iq.5234

12100.000 2155q72_. 13.6065

12106.750 21559648. 13.3941

12_00.000 21557451. 7.0648
I2402.750 21556271. 3.5647

12500.000 21555164. 0.2139

12700.000 21_529_5. -6.6476

12706.750 21552915. --6.875g

12900.000 21551082. -13.2214
13002.750 21550275. -16.3849

IBIO0.O00 2154965_. -19.1916

13300.000 21548901. -24.2166

13_06.750 215488R9. -24.3655

13500.000 2154_99_. -27.9406

13602.750 21549416. -29.2_94

13700.000 2155N052. -30.0410

1390C.000 215520R2. -30.3069

13906.750 21552167. -30.2829

14100.000 2155500C. -28.7107

14202.750 215567R8. -27.2144

14_00.000 21558620. -25.4188

14500.000 21562672. -20.7318
14506.750 2156291_. -20.5535

14700.000 21566842. -15.0025

14802.750 21568926. -11.7679

14900.000 21570811. -8.57R1

15100.000 21574293. -1.7798

15106.750 21574399. -1.5474

15300.000 21577075. 5.0926

AND

LONGITUDE

(DEC)

-146.3755

-139.9494

-126.0486

-125.5629

-111.43_2

-103.704R

-96.5790

-82.0555

-8 i • 5770

-68.29:)0

-61.597_

-55. 4845

-43. 540 4

-43. 150 1

-32.23_R

-26.5949
-21.2758

-10.3206

-q,9471

0.95_6

6.0_14

12.8689

25.6458

26.0038

3_,3725

46.7528

53.88q2

6R .7646

69.2663

83.4305

90.7154

97.3986

110.431_

110.8546

122.5525
12_.4867

133.o642

144.95g3

145.3269

155.8649

)
_J
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05-15551(II-7

TA_I F

EVFNT

GRR

IS T MflT

TRI

TIt INIT

MACH l

MAX" 0

C_CG

MAX F IN,

TB3

$2 UI

SIC RI

SiC. SFP

S? IGN

$2 90T

$2 tlTT

INT ,J

t E t ,1

___!_ •

_-X

TIME

IST

ISFCI

-17.250

0.0

0._98

IO_0OO

11.375

20.900

30.000

40.000

50.000

60.000

64.750

70.000

RO.OOO

_0.125

90.000

100.009

!!0.000
120.000

130.000
134.000

134,000

134.125
140.000

150.000

1-59.125

t59.924

t60.O00

160.424

160.624

160.694

160.604

160.694

162.324

]64.324

164.924

170.000

1B0.900

190.000
190.624

196.124

COMMANDED AND ACTUAL ATTITUDE ANGLFS

PITCH VEHICLE YAW VEHICLE

ATTITUDE PITCH ATTITUDE YAW

COMMAND ATTITUDE COMMAND ATTITUDF

ROLL VFHICLE

ATTITUDE ROLL

COMMAND ATTITUDF

(DEGI (DEG)

-0.0 -0.0

-0.0 -0.07
- 9.0 -0.07

-0.0 -0.00

-0.04 -0. O0

-1.42 -1,13

-4.68 -4.12

-lO.O0 -9.42

-16.04 -15.65

- 22.'_0 -21.74

-25.30 -24.77

-28,60 -28.04

-34,R4 -34,11

-34,93 -34.20

-61.77 --z;[.14

-47, 55 -47.31

-52.18 52.24

-56.00-_N._3

-59.20 -5q.00

-60.35 -60.32

-60.35 -60.32

-60.39 -6_.36
.... --61_9q _'--61.90

-64.57 -64.38

-66.70 -66.69

-66.70 -66.84

-66.70 -66.86

-66.70 -66.91

-66.70 -66.93

-66.70 -66.94

-66.70 -66.94

-66.70 -66.04

-66.70 -67.14

-66.70 -67.32

-66.70 -67.28

-66.70 -66.62

-66.70 -66.6R

-66.70 -66.68

-66.70 -66.68

-66.70 -66.68

{DFG) (DEG) |DEG) (DEG)

-0.0 -0.0 -11.95 -11.95

-0.0 0.01 -11.95 -11.95

-0.0 0.01 -11.95 -11.95

0.50 1,33 -11.95 -11.95

0.00 0._8 -It. R2 -11.95

-0.0 -0.04 -3.20 -3.87

-0.0 -0.06 O. 0 -0.00

-0.0 -0.04 0.0 -0.90

-0.0 -0.03 O.O -0.00

-0.0 -0.02 O. 0 -0.90

-0.0 -0.01 0.0 -0.00

-0.0 -0.02 0.0 -0.00

-0.0 -0.02 O, 0 -0.00

-0.0 -0.02 0.0 -0.00

-0.0 -o.nz 0.0 -0.00

-0.0 -0.02 0.0 0.80

-0.0 -0.06 0.0 0.00

-0.0 -0.06 0.0 -0.00

-0.0 -0.06 0.0 -0.00

-0.0 -0.08 0.0 0.00

-0.0 -0.08 0.0 0.00

-0.0 -0.08 0.0 0.00

-0.0 -0.05 0.0 -0.00

-0.0 -0.06 0.0 -0.00

-0.0 -0.07 0.0 9.00

-0.0 -0.07 0.0 O.O0

-0.0 -0.07 0.0 0.00

-0.0 -0.07 0.0 0.00

-0.0 -0.07 0.0 0.00

-0.0 -0.0? 0.0 0.00

-0.0 -0.07 0.0 0.00

-0.0 -0.07 0.0 0.00

-0.0 -0.07 0.0 0.00

-0.0 -0.09 0.0 0.01

-0.0 -o.oq O. 0 0.0l

-0.0 -0.07 0.0 -0.00

-0.0 -0.07 0.0 -0.00

-0.0 -0.07 0.0 0.00

-0.0 -0.07 0.0 0.00

-0.0 -0.07 0.0 0.00
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TARI. F

FVFNT

I_M FN
IGM nN

TSMC!

TB4

%4B U I

5-X

{ CnNT INUED ]

T T_E FPOM

IST MOT

05-IS551(I}-7

COMMANOEO ANF) ACTUAL ATTITUDE ANGLES

PITCH VEHICLE YAW VEHICLE ROLL VEHICLE

ATTI TUDF PITCH ATTITUDE YAW ATTITUDE ROLL

COMMAND ATTITUDE COMMAND ATTITUDE COMMAND ATTITUF)F

(SFC] IDEGI IOEG) {DEG) {DEG)

200.000 -66.70 -66.68 -0.0 -0.07

200.524 -66.70 -66.68 -0.0 -0.07

201.250 -66.81 -66,68 0.03 -0.07

210.000 -68.39 -68.30 0.40 0.34

220.000 -60.10 -6R.O_ 0.40 0.32

222.250 -69.26 -69.11 0.40 0.31

230.000 -6g.86 -69.68 0.45 0.30

240.000 -70.60 -70.43 0.50 0._6

250.000 -71.35 -71.18 0.52 0._8

26R.000 -72.10 -71.q3 0.5_ 0._9

270.000 -72.92 -72.73 0.52 0.38

2RO.O00 -73,72 -73.54 0.52 0.37

290.000 --76.51 -74.34 0.50 0._6

BOO.O00 -75._1 -75.13 0.4g 0.34

310.000 -76.13 -75.95 0.47 0.32

_20.000 -76.q6 -76.78 0.46 0.30

BBO.O00 -77.81 -77.63 0.44 0.29

340.000 -78.67 -78.48 0.43 0.27

350.000 -79.54 -79.35 0.4! 0.25

360.000 -80.44 -80.23 0.42 0.15

370.000 -81.35 -81.14 0.44 O. lO

_80.000 -82.26 -R2.06 0.44 0.19

390.000 -8_.19 -8_,98 0.43 0.18

400.000 -84.13 -83.92 0.42 0.16

410.000 -£5.07 -R4._7 0.41 0.15

420.000 -86.03 -85.82 0.40 0.13

430.000 -86.99 -86.79 O.B8 0.1]
440.000 -87.97 -R7.76 0.37 0.10

450.000 -88.94 -88.74 0.35 0.08

460.000 -89.92 -89.72 0.34 0.06

470.000 -86.66 -R6.80 O.II -0.09

480.000 -R8.03 -87.63 0.10 -0.13
490.000 -90.11 -89.82 0.13 -0,12

500.000 -90.04 -90.05 0,09 -0.15

510.000 -91.62 -91.34 0.12 --0.13
520.000 -93.06 -92.89 0.14 -0.11

530.000 -94.15 -q4.00 0.15 -0.10

540.000 -95.20 -95.05 0.15 -0.I0

548.429 --96.10 -95.94 0.14 -0.11

549.129 -q6.10 -06.02 0.14 -0.11

{DEG}

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

o.n

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

(DEG)

0.00

0.00

O.OC

-O.On

-0.00

-0.00

-0.00

-0.00

-9.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.01

-0.00

0.00

-0.00

-0.00

0.00

-0.00

-0.00

-0.00

-0.00

9

q
L J
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_i_,L

n5-1555111)-7

TABLE

EVFNT

L _

= =

____ -

I
!

_7

|

L

S_ RI

$2 SFP

S4B IGN

S4B 90T

IGM 3S

S4R dTT
= , .

£4R ticJ

TSMCP

S4BGC£I

S4B Lll I

PD INS

_RB Gin

iHPVTO

S4BLUCD

ORB NAV

L

5-X

I CnNT INUEF) )

COMMANDED AND

TIME FROM

IST MDT

PITCH VFHICLE

ATTII'JJF)Z _ PITCH

COM_4 AND ATTITUDE

ISFC) (OEGI {OEG)

54Q.229 -96.10 -96.03

54':).304 -'36. 10 _- -q_.04

549. :_04 -96.10 -96.04

549.104 -96.10 -06.04

550.000 -96.10 -96.11

5_2.42q -96.10 -96.34

554.920 -96. 16,- -96.40

556. 500 -96.23 -q6. 09

556.92q -96.60 -o6.03

560.000 -90.47 -97.75
561.229 - 99.65- -99.05

563.500 -99. g6 -100.13
570.000 -I00.58 -t00.02

5RO.qOO -I01.R8 -101.45

590.000 -102.53 -102.28

600.000 - I03.40-I03.14

610.000 -104.15 --I C3.90

620.900 -104. ql_ -104.65
630.000 -105.66 -105.44

_40.oo0 -lO6.29 --!o6.05

650.000 -106.97 -106.72

660.000 -loq.?4 -LOR. ll
67C.000 -lOR. 14 -107.99

680.000 -I08.C8 -107.92

685.654 -10R.C8 -107.92
6_5.964 -108.0R -t07.02

6R6.164 -IC8.C8 -107.92

690.000 -108.CR -107.93

695.654 -IOR.CR -107.95

605.654 -108.08 -107.95

605.750 -lOR.08 -I07.95

70q. OnO -108.C8 -|07.96
700.750 -108. C8 -107.96

705.R64 -108.08 -107.9R

705._64 -1_R.C8 -107.q8

706.750 -116.92 -107.98

744.864 -]19.50 -[iq.38

772.864 -121.41 -IPl.4I

794.750 -122.90 -122.90

900.000 -129.98 -129.98

5-69

ACTUAL ATTITUDE ANGLES

YAW VFHICLE

ATTITUDE YAW

COMMAND ATTITUDE

ROLL

ATTITUDE

COMMAND

IDEG) (DFGI (DEG|

0.14 -0.11 0.0

O. 14 -0.11 0.0

0.14 -0.11 0.0

0.14 -0.11 0.0

0.14 -0.11 0.0

0.14 -0.11 0.0

0. 14 -0.11 0.0

0.12 -0.10 0.0

0.07 -0.i0 0.0

-0.12 -0.34 0.0

-0.12 -0.41 0.0

-0.08 -0.39 0.0

0.14 -0.16 0.0

0.33 0.08 0.0

0.40 0.14 0.0

0.42 0.17 0.0

0.41 0.16 0.0

0.38 0.13 0.0

0.34 0.09 0.0

0.29 0.04 0.0

0.25 -0.01 0.0

0.26 0.00 0.0

0.24 -0.02 0.0

0.21 -0.06 0.0

0.21 -0.06 0.0

0.21 -0.06 0.0

O. 21 -0.06 0.0

0.21 -0.03 0.0

0.21 0.0l 0.0

0.21 0.01 0.0

0.21 0.01 0.0

0.21 0.03 0.0

0.21 0.04 0.0

0.21 0.06 0.0

0.21 0.06 0.0

0.33 0.06 0.0

0.30 0.30 0.0

0.28 0.28 O.O

0.27 0.27 0.0

0.20 0.20 0.0

VEHICLE

ROLL

ATTITUDE

(DEGI

-0. DO

-0.00

-0 .O0

-0. O0

0.00

0.01

0.06

0.17

0.20

-0.10

-0.25

-0.15

0.53
0.80

0.76

0._6

0.77

0._0

o.7 
0.78

3.78

0.76

O._O

0.77

O. R7

0.87

0.86

0 ._0

0.12

0.72
0.71
0.65

0.64

0.56

0.56

0.0

-0.00

o.oo
0.00

-0 ._

b::: :

7
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05-15551(I }-7

TARL F 5-X

( rnNT INUED |

COMMANDED AND ACTUAL ATTITUDE ANGLES D

FVENT TIMF FROM

IST _NT

PITCH VEHICLE YAW VEHICLE RF]LL VEHICLE

ATTITUDE PITCH ATTITUDE YAW ATTITUDE ROLL

COMMAND ATTITUDF COMMAND ATTITUDE COMM_ND ATTITUOE

(SF£)

19n2.750

1100.000

1300.000

1306.750

1500.000

160P.750

17oo.ooo

1900.000

1906.750

2100.000

2202.750

230_.000

2SO0.000

2506,750

2700,000

2_02,750

2000.000

_lnO.nO0

3106.750

3_00.000

3402.750

3500.000

3700.000

3706.750

_gO0.O00

4002.750

4100.000

4300.000
4306.750

4500.000

460P.750

4700.000

4900.000

4906.750

5100.000

5202.750

5300.000
5500.900

_506.750

570C.000

IDEG} IDEG) (DEG} {OEG)

-I37.05 -137.05 0.13 0.13

-143.59 -14_.59 0.0.5 0.05

_157.20 -157.20 -h.I_ -O.lO

-157.74 -157.74 -0.10 -0.i0

-170._I -17n.ql -0.24 -0.?4

-177.89 -[77.89 -0._2 -0.32

175.57 175.57 -0.38 -0.38

161.q5 161.95 -0.50 -0.50

161.41 161.41 -0.51 -0.5|

14_.33 14a.33 -0.60 -0.60

141.24 141.24 -0.64 -0.64

134.7C 134.70 -0.67 -0.67

121.08 12[.CS -0.70 -0.70

120.53 120.53 -0.70 -0.70

107.45 107.45 -C.70 -0.70

100.37 IOO. B7 --0.68 --0.68

03.83 9_.83 -0.66 --0.66

80.20 a0.20 -0.58 -0.58

79.66 7q.66 --0.58 --0.58

66.58 66.58 --0.48 --0.48

59.50 59.50 -0.4l -0.41

52.g7 52.97 -0.34 -0.34

3q.35 39._5 -O. lq -O.lq

38._I 38.SI -0.18 -0.18

25.75 25. 75 -0.02 -0.02

18.67 18.67 0.07 0.07

12.14 12.14 0.15 0.15

-1.46 -1.46 0.31 0.31

-P.CO -2.00 0.32 0.32
-15.C6 -[5.06 0.47 0.47

-22.12 -22.12 0.54 0.54

-28.65 -28.65 0.60 0.60
-62.24 -4_.24 0.70 0.70

-42.78 -42.78 0.70 0.70

-55.83 -55.A3 0.77 0.77

-62.89 -62.89 0.79 0.79

-69.41 -69.41 0.79 0.79

-83.00 -83.00 0.78 0.78

-83.54 -8_.54 0.78 0.78

-96.58 -96.58 0.72 0.72

{DEG)

0.0

O.O

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

O.n

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

(DEG)

-0.00

-0 .O0

-0.')0

-0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

-O .00

0.00

-0.00

-0.00

-0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0 .O0

0.00

0.00

0.00

O.O0

0. O0

0.00

0.00

0.00

0.00

-0. O0

-0.90

)
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n5-15551(I)-7

T AR!_F 5-X
( CONT IKIlJFD )

c,qm'4ANDF[ AND ACTUAL

EVENT TI
!

_ pITCH
ME FRom ATTITUF)F

ST MOT CO_ AND

ATTITUDE

_i
z

1ST Opp

(£FCl

5q02.750

5q90.000

6100.000

6106.750

_300.000

6402.750

6_CC.OOO

670C.000

6706.750

_900.000
7002.750
7100.000
710n. O00
730_.750
750¢.000
760P.750
7700.000
79n0.000
7306.750
£100.900
8202.750
9_O.qO0
£5no.oOn
£506.750
87C0.000
8802.750
SqO0.O00
qlO0.O00
o106.750
9300.000
9402.750

q50_.O00

9700.000

q706.750

09_0.000

10002.750
lOlnO.OOO
In3on.ooo
10306.750
105O0.000

VEHICLE YAW VEHICLE
P]TCH ATTITUDE 'YAW_ --

ATT ITI|DF CQMMAND _TTITUDE

! r}EG I ( OEG t
-103.65 -10_.65
-110. 17 -110.17
-123.76 -123.76
-1.24.30 -I74.30

-137.34 -1%7.34
-144.41 -144.41

-150.q3 -150.93

-164.5_ -164.53

-165.07 -165.07

(OEG) {DEGI
0._8 0.68
0.63 0.63
C. 50 (]. 50
0.4q 0.49
O. _4 0.34

O. 24 0.24

0.16 0.16
-0 •04 -0.04

-0 •04 -0.04

-o. 23 -0.23

-0.33 -0.13

-O. 42 -0.42

-0.58 -0.Sq
-0._9 -0._9

-0.72 -0.72
-0.78 -0.7R
-0.82 -0.87

-0. BS -0. qR
-0.8R -0. ,q8
-0.80 -0. R9

-o. RR -0.8£
-O. _5 -o. s5
-0.77 -0.77
"0.77 -0.77

-0.65 -0.65
-0.57 -0.57
-0.4R -0.48

-0.2g -0.2q

-O.28 -0.28

-0.08 -0. O_

0.03 0.03

0.14 0.14

0.35 0.35
0.36 0.36
O. _5 C. 55

o. 64 0.64

0.72 0.72

O. 86 0. _6

0 •86 0.86

O. 95 0.95

-178.13 -17R. l_

174.80 I74.£0
168.27 l&g.27
154.67 154.67
154.12 154.12
141.06 141.36

133. q8 133.08
127.45 127.45

113.84 113.84
113.2q 113.29
100._2 100.22

93.15 93.15
R6.61 °_.61

73.00 7g. O0
72.46 72.46

50.40 _9.40
52.33 52.33
45.80 45._0

32.20 32.20

%1.66 31.66

lg.61 18.61
11.54 11.54
5.0? 5.02

-R.57 -8.57

-q.11 -9.11
--22.15 -22.15
-29.21 -29.21
-35.73 --35.73
-49.31 -49.31

-49.85 -49.85

-62.89 -62.Rq

ANGLES

ROLL VEHICLE
ATTITUDE ROLL

CCMNAND ATTITUDE

(DEGI (DEGI
0.0 0.00
0.0 0.00
0.0 -0.00
0.0 -0.00

O.O -0.00

0.0 -0.00

0.0 -0. O0

0.0 -0.00

0.0 -0.00

0.0 9 .O0

0.0 0.00

0.0 0.00

0.9 0.00

o.n 0.00

0.0 o.no

0.0 0.00
0.0 0.00

0.0 0 .QO
0.o 0.00

0.0 -0.00

0.0 0.00

O.O -0 .On

o .o o .oo
0.0 -0.00

0,0 -0.00

0.0 -o .00

o.0 -0.00
0.0 -0 .oo

O .0 -0.00
0.0 0 .o0
0.0 o .oo
O. 0 0.00

0.0 0.00

0.0 0.00
o.o o .oo
0.0 0.00

0.0 0.00

O. 0 0. O0

0.0 0.00
0.0 0.00

_Z
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05-15551(I)-7

T ABI_ F

FVFNT

2NI) OPP

5-X

(CONTINUFF))

T IMF FROM

IST MOT

ISFC)

10602.750

1070Q.000

10900.000

10Qn6. 750

11100.000
11202. 750

11300. 000

11 500. 000

1150#-. 750

I l 7C0. O00

11q0P.750

I lqOn.O00
• IPlOn.000

171O6.750

1910o.000

19402. 750

17500,.000

1270,0.000

12706. 750

12000.000

l3002. 750

l_lO0.O00

1 _30n.000

I_306.75O

I_500.000

13609.750

1_700.000

13900.000

13e)06. 750

14100.000

14202.750

14_00.000

14500.000

14506. 750

14700.000

14R02.750

14000.000

15100.000

1510A. 750

15100.000

COMMANDED AND ACTUAL ATTITUDE ANGLFS

PITCH VEHICLE YAW VEHICLE R(]LL VEHICL

ATT ITIIOE PITCH ATTITUDE YAW ATTITUDE ROLL

COMMAND ATTITUOE COMMAND ATTITUDE COMMAND ATTITU

(DFG} (OEr,) (DEG) (DEGI

-60.05 -6q.q5 0. q8 0.08

-76.46 -78.46 0.99 0.09

-90.C4 -qo.04 0.08 0.98

-00.58 -00.58 0.08 0.08

-I01.61 -103.6l O.q2 0.02

-110.67 -l|0.67 O. R6 O.R6

-117.19 -117.1q O. RO O.RO

-I 30. 76 -110.76 0.64 0.64

-131.31 -131.ql 0.63 0.63

-144.34 -144.34 0.44 0.44

-151.4C -151.40 0.33 0.13

- 1_;7.q2 -157.02 O. P2 C.22

-171.51 -171.51 -0.02 -0.02

-172.05 -172.05 -0.03 -0.03

1 74. go 174. oO -0.27 -0.27

167. ta4 167. R4 -0.30 -0.3q

161.31 161.31 -0.50 -0.50

147.72 147.72 -0.71 -0.71

147.17 147.17 -0.72 -0.72

134.12 134.12 -0.88 -0.88
127.04 127.04 -0.05 -0.05

120.52 120. q2 -1.01 -I.01

106.91 l_6. ql -1.08 -1.OR

106.37 I0_. 37 -l.Oq -l.OO

93.:_1 (_3. 31 -1.10 -1.10

_6.24 86.24 -1.08 -I.OR

7q.71 79.71 -I.06 -1.06

66. !1 66. 11 -0.05 -0.05

65.57 65.57 --0.05 --0.q5

52.52 52.52 -0. _0 -0. gO

45.45 45.45 -0.70 -0.70

38.93 38.03 -0.50 -0.5 C)

25.34 25._4 -0.36 -0.36

24. I=0 24. qO -0.35 -0.35

11.76 11.76 -0.10 -0.10

4.70 _+.70 O. 06 0.04

-i.@2 -1.R2 0.1,7 0.17

-15._q -15. 3c_ 0.46 0.44

-15.q3 -15.93 0.45 0.65

-28._6 -28.96 0.6_ 0.6q

(OEG)

0.0

0.0

0.0

0.0

O.O

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

O.n

0 •:)

0.0

0.0

0.0

0.0

O.C)

O.q

(DEG

0

0

0

-0

-0

-0

-0

-0

-0

-0

0

-0

-0

0

0

0

0

0

0

0

0

0

-0

-0

-0

-0

-0

-O

0

0

0

0

0

0

E

0[

)

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.nO

.00

.00

• 00

.00

.00

.00

.00

.00

.00

.00

.00

.OO

.00

.00

.00

.0o

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

D

)

)
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T a._t. E

EVF,r

GPR

1._T NOT

IIL INIT

_,-XI

MACH I

NI_X O

£ FCO

MAX F/M

S IC SFP

$2 IGN

S2 907

$2 IITT

T Tree FROM

1ST mnT

(SFCS|

-17.250

O.O
0.398

lO.O00
1 1.375

20.000

30.000

40.000

50.000

60.000
64.750

70.000

80. :")00

80. 125

9_.000

1on .qoo

11_.000

12n.000

130.000

134.300

134.000

134. 125

140.000

150.000

159.125

15q.q24

160.000

160.424

160.624

160.6q4

160.604

160.604

162.324

164. B24

164.924

170.000

IR0.000

lqO.O00

1gO. 624

lq6.124

D5-1555!{ I )-7

SPACECRAFT GIMBAL

PITCH

(DEGREES)

gO. 00000

89.02949

89.qPg68

80. qq_53

8q. q9697

88. 86746

85._7_34

8_.57895

74.54c41

6_.25857

65. 23232

61. 95698

55. r_8721

55._0422

48. _61 q_

42,60397

37.75A64

_4.16626

31.00151

20.6R427

29.68427

20.64438

28. 10225

25.61530

23,30706

23.156,30
23. 14401

23. 00008

23.06611

23.05778

23.05778

23.05778

22. 862 7q

22.68455

22. 72100

23.38007

23._2027

23.31568

23.3154q
23.31962

ANGLFS

SPACECRAFT GLOBAL

YAW

IDEGREFS)

0.0

0,01402

0.01391

1.3329q

0.88153

-0.03763

-0.05594

-0.04003

-0.02785

-0,01612

-0.01306

-0.02295

-0.02489

-0.02477

-0.01849

-0.02218

-0.05527

-0.05645

-0.05534

-0.07661

-0.07661

-0.0773_

-0.05146

-0.06413

-0.06660

-0.06670

-0.06671

-0.06671

-0.06672
-0.06674

-0.06674

-0.06674

-0.07173

-0.08808

-0.09020

-0.07188

-0.07|89

-0.07377

-0.07382
-0.07025

A GLES ....
ROLL

(DEGREFS)

16_ ,05104

16R.05104

168.05143

168.05119

168.05180

176.12525

179.99807

179.0999 1

179,99957

|79.99879

179.99854

|79.99827

170.90798

170.9q800

170.99017

-17q.qqqg2 -

-179.99951

179.99989

179.99905

-179.09907

-170. 99997

-179. qOc)O7

- 179,99092

170.99093

-179,99988

-!70.99057

-179.99056

-[79.99052

-179.09952

-179.99952

-[79.99052

-179.99952

-|79.99933

"[79.99433

-I79.00104

|79,09674

179.99997

-179.99(:185

-179.99983

-179,99984

z
.... f_

:,:-
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T_RLF

EVFNT

[GM FN

[GM ON

T£MCI

T B4

S4B tJl

5-Xl'

! CONTINUED )

T TME FROM

1 ST MOT

( SECS }

200.000

200.524

201.250

210.000

220.000

222.250

230.000

240.000

250.000

260. 000

270.000

280.000

290.000

_00.o00

310.000

320.00O

330.000

340.000

350.000

360.000

370.000

380.000

390.000

600.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

4_C.000

490.000

500.000

510.000

520.000

530.000

540.000

548.429

_49. 129

D5-155511 I)-7

SPACECRAFT GIMBAL ANGLFS

PI TCH

(OEGREES)

23.31942

23.31q40

23.31936

2[.70365
21. 04964

20.89055

20.31754

[9.56527

18.82293

18.07030

17.26501

16.45988

15.66325

14. 86501

14.05410

13.22235

12.37430

11.51534

10.64637

9.77147

8.85753

7.q4230

7.01685

6. 08102

5.13484

4.17823

3.21329

2.24213

1.26483

0.28211

3.2O161

2.37347

O. 17968

-0.04615

-1.33R41

-2.88513

-3.99837

-5.04562

-5.94_20
-6.01839

SPACECRAFT GIMBAL
YAW

(DEGREES)

-0.07335

-0.07350

-0.07361

0.34361

0.32180

0.31420

0.29992

0.36248

0.38377

0.38758

0.38349

0.37185

0.35815
O. 34210

0.32307

O. 30499

0,28645

O, 26793

0.24923

0.15371

O. 18766

O, 18728

O. 17696

O. 16494

0.14891

0.13189

0.11300

0.09546

0,07823

0.06095

-0.08652

-0. 12960

-0. [ 1965

-0. 14991

-0.13159

-0. 10654

-0. 10302

-0. 10370

-0.10728

-0,10774

ANGLES

ROLL

(DEGREES}

-179.99979

-179.99979

-179.99979

179.99919

179.99964

179.99957

179.99947

179.99935

I79.99931

179 °99930

179.99q29

179.99931

179.99934

179.99936

179.99937

179.99940

179.99944

179.99947

179,99949

179.99944

179.99939

179.99939

179. 99941

179.99943

179.99946

179.99949

179.99953

17o .99957

179.99960

179.99964

179.99275

179.99946

-179.99917

179 .997t3

179.99983

-179.9999_

179.99982

179.99978

179.99975

179.99979

%: :_:

5-74



F)5-15551{ I }-7

IARLF 5-Xl

( Cf)NTINUFO)
FVFNT TIME FROM

- - igT MOT
- - _ {SFFS)

£2 R T 54Q 229

54O. •]04

" 54o.304

_= S;; SFP 549.304
_ : 550,000

£4B IGN 552,429

--_ $4,_ OOT 554.c)29
I .4 is 55 ,.5oo
S4R UTT 556,929

× . 56n,000

S4B tJCJ 561.229

TSMC2 563,500
57C.000

5£0.000
590,000

6oe.ooo
61n.ooo

620,000

6_0,00N

_._ 640,000
650.000

66C.000
67o:. 000

68_,000
S4B(;CS I 685,654

_r

S§B LtJ| R6.164

.......... 690.000
-- _ 695. 654

Pn ins- 695.654• 605.7507.O0.000
700,750

705,864
705,864

oRR c,ln 7o .75o
744 e64

.£ 4-P,I (IC D 772,R64
tlR_ NAV 794,750

900,000

!

!
ii i

I -

L.

SPACECRAFT GIMBAL ANGLES

SPACFCRAFT GIMBAL

P ITCH Y&W

(DEC, REE S ) (DEGREE S )

--6. r)2896 -0. 107,80

-6.03687 -0. 10786

ANGLES

ROLL

IDFCREESI

179,999£1

179,99_8_

-6,03687

-6. O35 _ 7

- 6. i0963

-6._42_4
-6.39615

-6.09310

-6.0263e

-7.753_R

-9.05321

-10.13322

-I0.01R29

-|].6539g

-12,2£4_9

- 13, 1_94g

- 13.89_B_

-14.A4630

-15.43549

-16.05277

-16.71650

-1n,1125_

-17,9929o

- 17,o1793

-17,o1618

- 17. 01657

-17,91753

-17,93090

-17.94939
-17.94930

-17.04969

-17,96236

-17,96411

-17,97702
-17,97702

-17.97702
-29.37702

-31,40561

-32,90235

-30,97802

-0.10786 - : 179.99983 .....

-0. 10796 .... --_ ]_79.9948"3

-0,10927 -- -17_99_. 95

-0.11472 ......... "[79,99451

-0.t1419 - - -17'_.944,_

-0,10361

-0,10267

-0,_3619
-0,4n770

-0.3£526

-o,15n57

0,07636

0.14310

0,17001

0,15771

0.12785

0.091B9

-179.80117

L79.89_54 -

179.74935

L79,84521

-L79,46R38
-179,19893

-179,23783

179,13925

-179,23090

-179,19899

-179,26355

0.04097 -179.22066

-0. 00604 -170.22023

0.00125 ..... --179.24298

-0.01 _I?_ ........... -179. 20270

-0. 057/_7 ......... -179,23489

-0,05949 - - 179, i 39[_4

-0,05867 .....

-0,05672

-0,03055

0,00592
0,00502

0,00651

0.03145

0.03563

O. 06244

O. 06244

O. 06244

0.30 209

0.28460

0,27017

O. 19947

-179,I3100

-179,13567

-L79,19556
-L79.2E385

-179,28_5

-179,28535

-179,35170

-179.36341

-179.44325

-179.44_25

I£0.00000

170,9996R
180.00000

1R0,00030
laO,O0000

5-75



TABt E

EVENT

5-Xl

( CCINT INUED )

T IMF FRIIM

IST MAT

(SFCS)

lOOP. 150

1100.000

1300.O00

1306. 750

1 SO0.000

1602.750

1700.000
1900.000

lq06. 750

2100.000

2?02.750

2300.000

?5on.ODD

2506. 750

2700.000
2802.750

2q00.000

_I O0.9OO

3106. 750

3",00.000

3402. 750

3500. DO0

_700.000

3706.750

3900.000

4002.750

4100.000

4300.000

4_,06. 750

4500.000

4602. 750

4700.000

49on.o0o

4906. 750

5100.000

5202.750

5300.000

5500.000

5506.75O

5700.000

D5-15551(I 1-7

SPACECRAFT GIMBAL ANGLES

PITCH

(DEGREES)

-47.05409

-53.58633

-67.10701

-67.74150

-80.81068

-87. 891 08

-94.42763

-I08.04780

-108.5o267

-121.67080
-128. 75555

-135.29591

-I48.92221
-149.46727

-162. 54848

-159.63373

-176.17354

1 70. 20358

169.65872

156.58368

149.50271

142. 96733

l 29. 35491

12£.81050

115. 74655

l 08. 67180

102.14222

88.54175

87.99781

74. 94487

67.87579

61.35123

47.76043

47.21685

34. 17203

27. 10684

20. 58553

7.00032

6.45692
-6. 58433

SPACECRAFT GIMBAL

YAW

(DEGREES)

O. 12533

0.05470

-0.0955I

-0. 10153

-0.24353

-0. 317(95

-0.38162

-0. 50241
-0. 50678

,0.59925

-0.63825

-0.66659

-O. 70031

-0. 700q2

-0. 69797

-0.68222
-0.65895

-0. 58460

-0. 58093

-0.47814

-0.41168

-0. 34455

-0. 19037

-0. 18399

-0. 02335

0.06576

O. 14795

0.31454

0.320q8

0.46751

0.53886

0.59851

0.70017

0.70354

0.76655

0.78565

0.79345

O. 77870

0.77724

0.72229

AEGEES

ROLL
|DEGRFES)

1£0.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

1£0.00000

1£0.00000

180.00000

180.00000
180.00000

180.00000

180.00000

180.00o00

180.00000

180.00000

I_O.O0000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.00000
l£0.00000

180.00030
180.00000

I_0.0000o

lqO.O0000

180.00000

180.00000

180.00000

180.00000

D

i/)

5-76



m_

I

n9-15551{I}-7

EVFNT

5-XI

I CnNT l HUED )

£PACECRAFT GIMBAI &NGLES

T IME FRFI_

ST MnT

! SFC£ )
5q07.750

5QO0.QO0

t CO. 000

6106.750

6300.000

6402.750

6500._00

67C0.000

6706.750

6900 .(100

7on2. 75n

7100 .o3n

7300.000

7306.750

" 7590.008
7602.750

77n0.000

79(_0.900

PITCH

(DE_,#FE £|

- 1_.f_4838

-20.16921

.... -33.75517

-34.29865

-47.34309

_54.400q 3

60. q37,73
-74. 52772

- 75.07 t 56

-88.17548

- £5 • 1 q785

-101.72711

-tlS. _32ztO

- 115. 8766£

-12R.94081

136.01815

-142.55152

-156.i6347

7q06.750 -156.7_706

81_0.000 -169.77549

8202.750 -176.95_7

8300.000 176.61t62
8500.000 ...... 163.00493

_506.750 : 162.46065

V

8700.000

R802.750

890e.q00

9100.000

9106.750

930_.ono

9402.750

950n. O00

9700.000
9795.750

9900.F)O0

!nQ02.750

19100.000
10300.000

10306.750

10509.000

149._9934

142.32588

135.79768

122.19965

121.65586
10_.60603

101.53893
95.01637

81.43037

8o.8_7no

67.84756

60.7_60

54.26745

40.69950

40.14642

27.11319

5-77

SPACECRAFT GIMRAL

YAW

(DFGREES)

0.67714

0.62643

0.4q547

" 0.48059

0.33573

0.24388

0.1551R

-0.036QI

-0.04460

-0.23046

-0.32525

-0.41511

-0.58075

-0.5_684

-0.71837

-0.77559

-0._1914
-0.87780

-0.R7920

-0.89011

-0.8775 q

-0.R5456

--0.77222

-0.76800

-0.66674

-0.56637

-0.4841 8

-0. 29272

-0.28460

-0.08225

0.03105

0.13614

0.35074

0.35907
0.549R5

0.64_55

0.72242

0.85865

0.86322

0.95055

&EGLES

POLL

(D¢GREES}

IBO.O0000

180.00000

150.00000

180.00000

180.00009

IRO.O000O

180.00000

t£O.O0000

1_0.00090

180.OO000

180.30000

1_0,00090

180.3000)

180.00009

180.00000

180.00000

180.00000

1_0.00000

180.9000')

180.000q0

180.90000

180.00003

180o00000

180.00033

180.00000

i_0.00000

1RO.O0000

1R0.00000

1RO.OOOO0

180.00000

180.00000

180.00000

150.00000

180.00000

180.00000

1_0.00000

180.90000

180.00000

180.00000

180.00000



TABLF 5-X I
I CONT INIJED l

EVENT TIME FROM

IST MqT

I£FCSI

10602.750

I0700.000

IOQO0.O00

10006,750

11100.000

112_2.750

11300.000

11500.000

11506.750

11700.000

II£0?.750

1190O.000

1210Q.O00

12106.750

• 12300.000

12402.750
12500.000

12700.000

12706.750

12900.000

13002.750

1_100.000

13300.000

13306.750

13_00.000

13602.750
13700.000

13000.000

1_06.750

14100.000
14202.750

14300.000

|4500.000

145O6.750

14700.000

2ND OPP 14802.750

14q00.000

15100.O00

15106.750

15300.000

D5-15551(I)-7

SPACECRAFT GIMBAL ANGLES

SPACECRAFT

PITCH

(DEGREES|

20.05399

13.53800

-0.03663
-0.57q61

-13.61126

-20.67028

-27.18654

-40.76314

-41.30625

-54.34179

-61.40372

-67.92316

-_1.50784

-82.05131

-95.09623

-102.16372

-[08.68846

-122.28434

-122.82_24

-135.88332

-142.q5574

-14o.48454

-16_.n8686

-163.630q6

-176.6880q

176.23842

160.71039

156.11250

155.56865

142.51827

135.450g4

128.q2832

115.34291

114.79q59
101.76192

04.70143

88.18405

74.61138

74.06849

61.04048

GIMBAL

YAW

(DEGREES)

O.q7q82

0.99241

0.98112

0.g7955

0.91642

0,86243

0.80094

0.64010

0.63283
0.44191

0.327_8

0.21652

-0.02423

-0.03400

-0.26745

-0.39049

-0.49988

-0.70862

-0.71630

-0.88183

-0.95443

-1.00943

-1.08360

-1.08547

-1.09069

-1.08427

-1.05566

-0.95311

-0.947£5

-0.79683

-0.69680

-0.59460

-0.35688

-0.34680

-0.09620
0.04381

0.17344

0.43739

0.44763

0.68110

ANGLES

ROLL

(DEGREES)
1RO.O0000

180.00000

180.00000
I_0.00000

I89.00000

1R0.00000

I_0.00000

180.00000

1R0.00000

laO.O0000

180.00000

1R0.00000

180.00090

180.00000

180.00000

1_0.00000

180.00000

IR0.90000

I_0.00000

180.00000

180.00000
I_0.00000

180.00000

1R0.00000

180.00000

1£0.00000

1_0.00000

180.00000

I80.00900

180.00000

180.00000

180.00000

189.00000

180.00000

180.00000

180.00000

180.00000

180.00000

180.90090
180.00090

ii)

5-78



D5-15551(I)-7

GRR
IST MrIT
IBI

Tit [NIT

MACH !

MAX ,3

CECO

MAX FIM
TR3

52 ul
SIC RI

[ -T

SIC £EP

$2 IGN

S_ UTT

INT J

LFI J

• - -- i

5-XI I-A

_7

MACH NUMBER, DYNAMIC PRESSUREt ANGLE OF

AND THE PRCIDUCT:_(3g_DVNAM°IC PRESSURE AND

[IF ATTA_(MFTR IC UNI TSI

ATT AC K t

ANGLE

TIME FROM

IST MOT

(SEC}

-17.250

O.q

0.39R

I0,000

II.375

20.000

_O.OOn

40.000
50,000

60.006
64.750

7e.ooo

£0.000
• R_.125

9_.000

100.000

llO.OOO

120.000

I_.000
I34.000

134.000

134.125

140.000
150.000

159,125

159.924

16C.000

i60.424

160.624
160.694

160.604

160.694

162.324

164.324

164.924

170.000

IRO.O00

190.000

190. 624

I96.124

DYNAMIC ANGLE OF

MACH PRE SSURF ATTAC K

FN/( MI SO) { DEG}

0.0o 1.4 90,00

0.00 1.4 89.q3

0.00 |.5 75.95

0.07 326.9 4.65

0.08 438.9 4.76

n.16 1660.7 2.41

0.27 4538.3 1.15

0.42 9348.6 0.51

0.61 16100.3 0.33

0.86 24077.3 ' 0.6i

1.00 27746.8 0.65

1.19 31112.2 0.62

1.64 _4260._ 0.50

1.64 34259.6 0.49

2.19 30040.2 0.24

2.72 20187.0 - 0.07

_._3 12272.6 - 0.30
_.q7 6666.3 0.01

4.66 3343.4 0.02

4.96 2504.7 0.21

4.96 2504.7 0.21

4.97 2481.7 0.21

5.40 [571.9 0.17

6.51 714.2 0. i3
7.92 300.R 0.25

_.05 275.6 0.23

8.07 273.3 0.22

_.11 258.o 0.19
8.12 251.8 0.17

£.t3 24Q.3 0.17

R.I3 249.3 0.17

R.l_ 249. l 0.17

8.20 196.q 0.04

ft.30 147.5 0.21

8.33 135.4 0.37

R.67 64.9 2.05

9.09 13.5 3.94

8.77 2.8 5.91

8.75 2.5 5.92

8.4g 1.2 6.91

Q'ALPHA

PRODUCT

{ N*DEG/( M)SO }

125.

125.

i12.

1520.

2089.

40r)7.

5219,

4806.

5286.

14680.

18O56.

19220.

17086.
16901-. "

7081.

1362.

3694.

84.

53.
514.

514.

531.

265.

01.

74.

63.

61.

49.

44.
42.

42.

42.

7.

31.

50.

133.

53.

16.
15.

8.

- -L_:

5-79
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TAALE

EVFNT

IGM FN

IGM ON

TSMC1

TB4

S4B t; I

$2 RI
$2 SEP

5-X I I-A

{CnNT INUED )

TIME FRGM

tST MQT

(SEC)

200.000

200.524

201.250

210.000

220,O00

222.250

230.000

24C.000

250.000

260.000

270.000

280.000

29n.ooo

300.000

310.000

320.000

330.000

340.000

350.000

360.000

370.000

380.000

390.000

400.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

480.000

4qo.o00

500.000

510.000

520.000

5_0.000

540.000

548.429

54g.129

549.229

54q.304

D5-15551( I)-7

MACH NUMBER, DYNAMIC PRESSURE, ANGLE OF

AND THE PRODUCT OF DYNAMIC PRESSURF AND

OF ATTACK|METRIC UNITS)

DYNAMIC ANGLE OF

MACH PRESSURE ATTACK

INIIMISO) (DEG)

8.27 0.7 7.59

8.24 0.7 7.68

8.21 0.6 7.80

7.65 0.2 7.70

6.q9 0.1 8.71

6.74 0.1 8.91

6.10 0,0 9.57

5.59 0.0 10.34

5.25 0.0 11.06

5.03 0.0 11.71

4.8g 0.0 12.24

4.S4 0.0 12.71

4.83 0.0 13.13

4.87 0,0 13.50

4.g3 0,0 13.79

5.01 0,0 14.02

5.11 0.0 14.18

5.23 0.0 14.28

5.35 0.0 14.33

5.48 0.0 14.32

5.62 0.0 14.24

5.77 0.0 14.13

5.g3 0.0 13,W6

6. lO 0.0 13.75

6.28 0.0 13.50

5.47 0.0 13.21

6.67 0.0 12.89

6.88 0.0 12.53

7.10 0.0 12,14

7.33 0.0 11.72

7.52 0.0 15.23

7.72 0.0 14.00

7.91 0.0 13.23

8.07 0.0 13,59
8.23 0.0 12.87

8.40 0.0 11.89

8.57 0.0 11.34

8.75 0.0 10.84

8.91 0,0 10.41

8.gl 0.0 10.38

8.ql 0.0 10.38

8.ql 0.0 10.37

ATTACK,

AN GL E

Q, ALPHA

PRODUCT

{N*DEGI (M)SO)

5.

5.

5.

2.

I.

I.

O.

O.

O.

O.

O.

O.

0.

O.

O.

O.

O.

O.

O.

O.

0.

O.

O.

O.

O.

0.

O.

O.

O.

O.

O.

O.

0.

O.

O.

O.

O.

O.

O.

O.

O.

O.

9

7)
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o5-i_551¢i l 7

TABI F 5-XII-B

FVFNT ttmF_ FROM

" : 1st mot
{ SEC )

GR_ -17.250

i._T Mrwt o.o
TBI 0.308

10.000 •

TI ) 1NIT 11 375L

20.900
_o.000

40. 000

50.000

60.000

MAC[4 I 66.750
70. 000

_o.ooo
MAX 0 8O. 125

90.000
lO0.O00
II0.000

120.000
130.000

134.000

C Ef'.D 174.000
134.125
140.000

150.000
MAX FIM 15q.125
TRY, 150.924

;; 160. 000

s_ ut 16o.424
SIC rl i60.624

l 60. 694
160.604
i60.694

162. 324
164.324
164.924
170.000
laO.OOO
190.000

i90.624
i96.124

= •

SIC SEp
$2 IC, N
$2 90 T
$2 UTT

INT ,J
LET J

MACH NUMRER, DYNAMIC PRESSURE, ANGLE

AND THF__CT OF DYNAMIC PRESSURE

OF _ATYAcK(ENGLISH UNITS}

..........DYNAMIC ANGLE OF

MACH ....... PRESSURE ATTACK

....._!_ ([BYIFTISO) (DEG)

o,o0 ......... o.o _o.oo
o.oo o.o 8q.93
o.oo o;o 75.95
0.07 6.8 4.65
0.08 9.2 4.76
0.16 "_4.7 2.41
0.2_7 =_ 94.8 1.15
0.4P 195.2 0.5l
0.61 :_36.:_ O. 33
0.86 502.9 0.61
1.00 579.5 0.65
1.19 649.8 0.62
1.64 715.6 0.50

1 .64 715.5 0.49
2.lg 627.4 0.24
2.72 421.6 0.07

3._3 256.3 0.30
3.9"7 [39.2 0.01
4.6_6 6g.8 0.02
4.9& 52.7 0.21
4.96 52.3 0.21
4.q7 51.8 0.21
5.40 32._ 0.17
6.5i 14.9 0.13
7.92 6.3 0.25
8.05 5.8 0.23
£.07 5.7 0.22
a.11 5.4 0.lg
R.12 5._ 0.17
8.13 5.2 0.17

R.13 5.2 0.17
a.13 5.2 0.17
8.20 4.I 0.04
a.3o 3.1 0.21

Q.33 2.8 0.37
8.67 1.4 2.05
g.O9 0.3 3.94

8.77 0.I 5.81
8.75 0.I 5.92
8.4g 0.0 6.gl

CF ATTACK,

AND ANGLE

Q'ALPHA

PRODUCT

(LB*DEG/(FT )SO )
3.

3.

2.

32.

44.

84.

log •

100.
II0.

307.
377.
401.

357.
353.

14_ .
2A.

77.

2.

I.

If.

It.

II.

6.

2.

2.

I.

I.
i.

1.

I.

I.

I.

O.

I.

I.

B,

I.
O.

O,

O.

5-81
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D 5-L5551( I )-7

TABLE

EVENT

I _ FN

IGM nN

TSMC 1

TB4

S4B tJ I
S2 rI

52 £EP

5-X I I-B

(£nNT INUFDI

TIMF FROM

1£T MOT

(£FC)

200.000

200. 524

201.250

210.000

220.000

222.250

230.000

240.000

250.000

260.000

270.000

280.000

• 290.000

300.000

310.000

320.000

330.000

340.000

350.000

360.000

370.000

3BO.O00

390 ._00

400.,300

410.000

420.000

430.000

440.000

450.000

4AO.O00

470.000

480.000

400.000

500.000

510.000

520.000

530.000

540.000

548.429
549.129

549.229

54q.304

MACH NUMBER, DYNAMIC PRESSURE, ANGLE OF

AND THE PRODUCT OF DYNAMIC PRESSURF AND

OF ATTACKIENGLISH UNITS)

ATTACK,

ANGLE

DYNAMIC ANGLE OF

MACH PRE SSURE ATTACK

(LB/(FTI SOl (DFG)

8.27 0.0 7.59

_.24 0".0 7.6_

_.2I 0.0 7.RO

7.65 0.0 7.70

6.99 0.0 8.71

6.74 O.O 8.9|

6.10 0.0 9.57

5.59 0.0 10.34

5.25 0.0 11.06

5.03 O.O 11.71

4.8q 0.0 12.24

4.84 0.0 12.71

4.A3 0.0 13.13
4.87 O.O 13.50

4.03 0.0 13.79

5.01 0.0 14.02

5.11 0.0 14.18

5.23 O.O 14.28

5.35 0.0 14.33

5.48 0.0 14.32

5.62 0.0 14.24

5.77 0.0 14.13

5.93 0.0 13.96

6.10 0.0 13.75

6.28 0,0 13.50

6.47 0.0 13.21
6.67 0.0 12.R9

6.8a 0.0 12.53

7.10 0.0 12.14

7.3"_ 0.0 L1.72

7.52 0.0 15.23

7.72 0.0 14.90

7. gl 0.0 13.23

8.07 0.0 13.59

8.23 0.0 12.87

8.40 0.0 11.80

8.57 0.0 11.34

R.75 0.0 10.84

8.91 0.0 10.41

8.91 0.0 10,38

8.91 0.0 10.38

8.91 0.0 10.37

O,At PHA

PRODUCT

(L_*OEGI (FT) SO)

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

,%
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T_BLE 5-XIII-A NORMAL-FORCE ANGLE, NORMAL FORCE, AXIAL

FORCE, AND AFRODYNAMIC HEAT.ING INDICATOR

{MET#|C UNITS)

FVENT TIME FROM

IST _nT

(SFC)

GRR -17.250

l£T MOT 0o0

TRi 0.39P

I0.000

TItlNIT 11.375

20.000

30.000 -t

_: 40.000 1
_- _ _ . _:L:_T:: 50.000 -i

.....---- , _,£H 1 64.750

70.000

...... R0.000

MAX 0

CFCO

MAX F/M

TB3

Sp uI

£IC RI

sic SFP

£2 IGN

52 gOT

52 UTT

_NT J

LET J

_t

_LL:L ¸

80.125

qO.OOO

100o000

110.000

120,000

130._00

134.000

1_4.000

134.125

140.000

1 50. 000

159.125

159.924

160.000

|60.424

160,624

160.694

160,694

160.694

162,324

164.324

164,924

170.000

IRO.O00

IQO.O00

190.624

196.124

NORMAL-

FORCE

ANGLE

(DEG)

-7R.

-78.

-78.

-118.

-128.

-142.

49,

65.

37

96.

-q4.

-ql°
-ql.

-87.
7R°

q3.

-123,

-10[.

97,

97.

96,

8q.

q6.

94.

95.

95.

96,

q6.

q7.

97.

q7.

-tO2.

-q7.

-ql.

-91.

-qo.

-90.

NORMAL

FORCE

(NEWTONS)

O.

140_.

1403.

10003.

13759.

26785.

35237.

32452.

37190.

114181.

143187.

138313.

110749.

109335.

42182.

8117.

17o24.

303.

184.

I 772.

I 772,

1829.

899.

295.

2_4.

199.

194.

157.

130.

133.

133.
201.

35.

148.

236,

805.

218.

65.

60.

33.

AXIAL

F ORC E

(NE WTONS )

--0°

3400436.

3252141.

26492,

29700.

62761.

136006.

257715.

441383.

733418.

1166231,

1477q75.

1131272.

11258R7.

765507.

405335.

193160.

q60l[.

39950,

25090,

25090.

24609.

5535.

-11660.

-18273.

-18638.

-2363.

-2366.

-2332,

-2317.

-2317.

2517.

1963.

1497.

-13689.

-14154.

-14702.

-14854.

-14853.

-7764.

AERDOYNAMIC

HEATING

INOICATOR

IN*MIRAD*IM)SQ}

O.

O.

45.

12041.
21080.

259632°

1714813.

6889383,

70802£52.

5168348q.

75740048.

109347126.

199001074.

2003[7471.

314486584.

427192709.

518345841.

583703593.

625483890.

637070132,
637070[32.

637394112.

650031 819.

663237451.

669461222.

6698099q0.

669841724.

670014236.

67009231[.

6701[91[6.

670119116,

670119116,

67067[295,

671191608,

671320965.

672073784.

672603249.

672714127.

672716931.

672733530.
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TARLF

EVFNT

IGM FN

IGM ON

T_MCI

TR4

S4R IJ T
$2 RI
$2 SEP

5-×TIT-A

( CfDK_TI NtJED)

TIME FRnM

IST MQT

(SFC)

200.000

2nO. 524

?01.)50

210.000

220.000

22P.250

P30.O00

240.000

2_0.000

260.000

770.000

280.000

290°000

_00.000

_10.000

_PO.O00

_30.000

_40.000

350.000

360.000

37C.000

380,000

39n.000

400.000

410.000

420.000

4_0.000

440.q00

450.000

460.000

470.000

480.000

490.000

_00.000

510.000

520.000

530.000

540.000

548.42q

549.129
549.229

54q.304

r_5-155511 I )-7

N(IRMAL-FORCE ANGLE, NORMAl FORCF, AXIAL

FORCE, AND AERODYNAMIC HEATING INDICATOR

(MFTRIC UNITS)

NORMAL-

FORCE NnRMAL AXIAL

ANGLE FORCE FORCE

(DEG) (NEWTONS) INFWTONS)

-90. 22. -7772,

-qO. 21. -7773.

-on. 20. -7774.

-87. 7. -778l.

-88. 3. -7783.

-RR, _. -778x.

-RR. 2. -7784.

-88. t. -7/84.

-88. 1, -7784°

-89. 1. -7784.

-Rq. l. -7784.

-89. O. -7784.
-qq. O. -7786.

-RO. O. -7784.

-RO. O. -7784.

-go. O. -7784.
-qO. O. -7784.

-qo. O. -7784.

-qO. O. -7784.

-gO. O. -7786.

-qO. O. -7784.

-qO. O. -7784.

-qo. O. -7784.

-ql. O. -7784.

-91. O. -7784.

-ql. O. -7784.

-gl. O. -7784.

-q|. O. -7784.

-ql. O. -7784.

-ql. O. -7784.

-92. 1. -7784.

-g2. I. -7784.

-g2. [. -4003.

-g2. t. -4003.

-92. t. -4003.

-q2. O. -4003.

-92. O. -4003.

-q2. O. -4003.

-93. O. -4003.

-93. O, O.
-_3. O. O.

-q_. O. O.

AERODYNAMIC

HE AT I N G

INDICATOR

{N_MIRAD* {MIS@)

672739750.

672740386.

672741205.

672747208.

672749S64.

6727£020q.

67275[019.

672751629.

67275202[.

672752305.

672752527.

6727527[4.

6727528_0.

67275303I.

672753175.

6727533[4.

67275345[.

6727535q8,

672753727.

67275_868.

672754014.

672754166.

672754326.

672754494.

672754673.

672754_64.

672755069.

672755291.

67275553[.

672755792°
672756073.

672756_97.

672756733.

672757085.

672757457.

672757846.

672758253.

672758682,

672750050.

672759091.
672759006.

672759099.
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TABLE 5-X1TI-B

FV FN T

GRR

IST _T

TTLiNIT

MmCH I

MAX 0

CFC_q

MAX FIM

TR3

_2 LJI

slc RT

SIC, SEP

q2 IGN

$2 gOT

$2 LITT

TIME FRoM

|ST M_T

(sFc 
-17.25C

3.0

0.398

10.000

11.375

20.00O

%0.000

40.000

50.000

60.000

64.750

70.o_n

80.000

8N.125

90.000

100.000

110.000

120.000

130.000

134.000

1_4.000

1_4. L25

140.000

150.000

159.125

159.924

160.000

160.424

160.624

160.604

160.694

160.694

162.324

164o324

164.924

170.000

180.000

190.000

Iq0.624

196o124

NORMAL-FORCE ANGLE, NORMAL FORCF, AXIAL

FORCF, AND:AERODYNAMIC HEATING INDICATOR

( ENGLT SH UNITS)

NORMAl,-
FORCE NORMAL

ANGLE _CJR C E

(DEG) (PnUNDS)

-78. o.
-Ta. 316.
-?s. _15.

-1! g . 2269.

-!28.
-142.
-149.

165.

-1S7.

-I00.

-96.

-g4.

-91.

-91.
-87.

78.

-123.

-101.

97.

97.

96,

89.

96.
94.

95.

95.

96.

97.

97.

97.

I ?3.

-102.

-97.

-qi.

-g!.

-90.

-g0.

-90.

3093.

6021 •

7922.

7295.

8361.

 5669.
32190.

31094.

24807.

24580.

9483.

- 1825.

4030.

41.

398.

398,

41l.

202.

66.

53.

45.

44.

35.

31.

30.

30°

45.

8.

33.

53.

136.

49.
15.

14.

7.

AXIAL

FORCE

( POUNDS )

-0°

764448.
731110.

5956.

6677.
14109.

30575.
57937.

99227.

164879.

262179.

332262.

254320.

253109.

172093.

91123.

43424.

21584.

8981.

564 0.

5640.

5532.

1244.

-2576.

-4108.

-4190,

-531.

-532.

-524.

-521 •

-521.

566.
441.

336.

-]077.

-3182.

-3305.

-3339.

-3339.

-1745.

AERODYNAMIC

HEATTQG
INDICATOR

(FT*LB/RAD*(FT)SQ)

O.

3.

_25.

1444,

17790,

117502,

472073.

1425448.

3541444.

5155581.

7492658,

13635905,

13726107,

215_9176.

2927|999,

35517072.

39996401,

42859254,

43653170.

4365_170,

43675370.

44541328,

45446201.

45872665,

4589656_°

4589873_,

45010558,

45915909,

45917745,

459L7745,

45917745,

45955581.

459912_4o

46000008,

46051682,

46087962,

460g5560°

46095752,

46096889,
.... =
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TABLE 5-xl II-B

( CANT INIJEr) )

EVFNT

T qMC1

TB4

S4R U T

SP R!

$2 £FP

TIME FROM

IST mOT

(SEe)

POh. O00

200. 524

20] .250

210.000

220.000

222.250

230.000

240.000

250.000

P60.000

270.000

2_0.000

2qO.O00

300.000

_10.000

_20.000

330.000

340.000

350.000

360.000

370.000

380.000

390.000

400.000

410.000

420.000

430.000

440,000

45O.300

460.000

470.n00
4ao.00o

490.000

500.000

510.000

520.000

530.000

540.000

548.429

549.129

549.229

54q.304

05-15551(I}-7

NORmAL-FORCE ANGLE, NORMAL FORCE, AXIAL

FORCF, AND AERODYNAMIC HEATING INDICATOR

(ENGLISH UNITS)

NORMAL-

FORC E N IR4AL AXI &L

ANGL E FORCE FORCF

(BEG) I POUNF)S) (POUNDS)

-90. 5. -1747.

-90. 5. -1747.

-qo. 4. -1748.

-£7. 2. -1749.

-Qa. I. -1750.

-SF_. t • -1750.

-£8. O. -1750.

-Ba. O. -1750.

-_a. O. -1750.

-£9. O. -1750.

-a9. O. -1750.

-89. O. -1750.

-ag. O. -1750.
-89. O. -1750.

-Ao. O. -I750.

-go. O. -1750.

-90. O. -1750.

-GO. O. -1750.

-qo. O. -1750.

-qO. O. -1750.

-gO. O. -1750.

-90. O. -1750.

-90, O, -1750.

-gl, O. -1750.

-ql . O. -1750.

-qt. O. -1750.

-£1. O. -1750.

-ql. O. -1750.

-91. O. -1750.

-91. O. -1750.

-92. O. -1750.

-92. O. -1750.

-92. O, -900.

-92. 0. -900.
-92. O. -900.

-92. O. -900.
-92. O. -900.

-q2. O. -900.

-q3. 0. -QO0.

-93. O. O.

-93. O. O.

-g3. O. O.

AERODYNAMIC

HFATING

INDICATOR

(FT_LBIRAO_IFT)SQ)

46097315.

460o735q.

460q7415.

46097826.

4609800R.

46098032.

46098088.

46008129.

46098156.

46098176.

4609£IqI.

46098204.

46098215.

460q8225.

4609_235.

4609_245.

46098254.

46098264.

4609R273.

46098283.

46098293.

46098303.

46098314.

4609£326.

4600833£.

4609R35].

46098365.

4609_330.

46098 307.

460984 I5.

46098434.

46098456.

A60Og470.

46098503.

46098529.

4609£555.

46008583.

46008613.

46098639.

46098641.
46098641.

46098641.

D
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TABLE 5-XtV

FVFNt TrMF Fr_#_
! st 4nT

(SFC 1

GRR -17.260

I_T MDT 0.0
Tr! I 0. 3qR

, I0.000

T.T! INIT 11.375
20.000

%0.000

40.000

50.000

80.000

M&CH 1 64.750

- • 70.000

R0.000

_AX 0 R0.125
90.000

CFCr_

MAX FIM

TRI

£;:' UI

£Tg R I

£IC £Fp

£2 qOT

S_ oTT

TNr J
LFT a

L

COMMANDED ATTITUDE CONTRQL SIGNALS

PITCH

• _ {DEGREES

100.000

110.000

120.000

130.O00

134.000

134.000

134.125

140.000

150.000

159.125

159.924

160.000

16Q.424

160.624 _

160.694

!60.694

160.694

162.324

164.324

164.924
170.000

IgO.O00

tgo.o00

1g0.624

106.124

)

0.0
-0.030

-0.030
-0. n57

0.030
0.032

0.045

0.010

O.n?l

0.01 °

0.013

0.0%5

0.1n5

0.105

0.044

0.001

-0. 054

- 0. 004

-0.006

-0.020

-0.320

-0.021
-0.004

-0. 004

-0.032

-0.039

-0.039

-0. 038

-0.039

-0. 040

-0.040

-0.492

-0.712

-0.659

-0.4SO

0.139

O.02R

0.021

0.022

0.026

COMMANDED CrlNTROL
YAW

• (DEGREFS|

0.0

0.0

-0.002

0. 248

0.111

0.002

-0.029

-0.029

-0.025

-0.019

-0.018

-0.022

-0.021

-0.021

-0.019

-0.020

-0.025

-0.023

-0.024

-0.026

-0.026

-0.026

-O.Olg

-0.021

-0.021

-0.021

-0.021

-0.021

-0.021
-0.021

-0.021

-0.075

-0. 002

-0.110

-0. 103

-0.075

-0.081

-0.083

-0.082

-0.079

SIGNALS

5-87

POLL

(Df_GPEFS }

0.0

-0.000

-0.000

-O.O00

-0. 000

-0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

-0.000

-0.900

-O .000

-0.000

-0.000

-0.000

"O. 300 "

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-O .000

-0.000

-0.000

-0.000

-0.002

-0.002

0.000

0.000
-0.000

-0.000

-0.000



TABt E

FVFNT

I(';M FN

I GM ON

T£MCI

TR4

S4R U I

5-XlV

( C qNT INtlEr) 1

TIME FROM
1ST MnT

(SFC|

200.000

200.524

201.250

?lO.nOO

220.000

222.250

230.000

240.900

250.000

260.000

270.000

290.000

290.000

300.000

310.000

320.000
_30.000

_40.000

35o.noo

360.000

_70.000

3R0.000

39_.000

400.000

41C.000

420.000

430.000

44C.000

450.000

460.000

47C.000

480.000

490.000

500.000

510.000
520.000

530.000

540.000

54_.42g

549.120

n5-!5_5111 l-7

COMMANDED ATTITUDE CONTROL SIGNALS

COMMANDED CCNT#OL

PITCH YAW

(DEGREFS) InEGREFSI

O. 026 -0. 083

0.026 -0.083

0.149 -0.115
0.079 -0.09l

0.030 -0.084

0.023 -0.066

0. 027 -0.086

0.029 -0.089

O.02R -0.0_9

0.028 -0.091

0.026 -0.092

0.027 -0.095
0.026 -0.096

0.027 -0.097

0.026 -o.ogq

0.026 -0.101

0.025 -0.103

0.025 -0.104

n.025 -0.106

0.024 -0.110

0.023 -O.lOq

0.022 -0.111

0.022 -0.113

0.021 -0.114

0.02] -0.116

0.020 -0.118

0.020 -0.120

O.Otq -0.121

0.019 -0.122

0.018 -0.119

0.133 -0.103

0.023 -0.099

-0.040 -0.109

0.032 -O.lIO

-0.0|3 -0. I09

-0.014 -0.109

-O.Oll -0.II0

-O.0lO -O.llO

-0.010 -0.III

-0._41 -0.III

SIGNALS

ROLL

(DEGRFFS}

-0.000

-0.000

-0.000

0.000

-0.000

-0.000

-0.000

-0,000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

o.onl

o.ooo

-o .ooo

0.001

-0.000

-0.000

-0.000

0.000

0.000

-0.000

j

:]
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p

=._
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_±-=

T A._LF 5-XTV

ICONT |NtlFD )

~

D 5-I 55511 I )-7

COMMANDED ATTITUDE CONTROL SIGNALS

FVFNT TIMF FRQM

IST M(IT

{SECI

$2 RI 54S.229

54%304

_4Q. 1104

._2 .qgP 549. 304
}

550.000

SLR IG_ 552.429

S_B 90T 554.929

Ic_ _5 s5_.5oo
S'..B UTT 556.929

_ -_;_ 560.000_

S,¢B LJCJ 56i.220
TSMC2 563,500

• 570.000

5RO.O00

590.000

600. OOq

610.900 "

62f'.000

630.000

640.000

650.000

660.000
670.000 .......

680.000

S_RGCS I 685.654
T85 - :__ 685.864 ....

£4_ LIlT 6R6, 164

• 6gO.O00

- 6q5.654

tPO INS 695. 654

6')5.750

700. 000

700.750

_ 705. R64

705. _64

CRI_ Gin 706.750

. :=

7

COMMANDED CONTROl
PitCH YAW

{DEGREE S) (DEGREES)

-0.045 -0.111

-0.049 -0.111

-O.n4q -0.111

-0. 068 -0. 204

-O. lq5 -0.207

-0.978 -0.211

-O. tOn -0.203

0.296 -0.179

0.56B -0.141

0.317 -0.256

-0.39Q -0.268

-0.22R -0.213

q. P63 -0. 206

0. 122 -0. 190

0.t27 -0.202

O. 12n -0.203

O. 126 -0.205

0.135 -0.20F_

O. 124 -0. 208

0.120 -0.210

0.13£ -0.214

0.167 -0.214

0.130 -0.215

O. 134 -0.221

0. i30 -0.218

0.145 -0.236

0.1411 -0.233

0. 129 -0.206

O. 113 -0.172
0.11! -0.172

0.113 -0.172

0.102 -0. t49

0.191 -0.146

0.090 -0.122

O. OqO -0. 122

O. 090 -0.122

T ;

(COMMANDED CONTROL SIGNALS

ARE ZERO FOR THIS PERIOD

OF FLIGHT)

3-D SIMULATION

£L

5-89

SIGNALS

ROLL

(DEGREES)

-0.000

-0.000

-0.000

-0.002

-0.004

-0.029

-0. 348

-0. 544

-0.468

0.983

0.5PO

-0.559

-0.668

-0.963

-0.78 1

-0. 726

-0.795

-0.694

-0.800

-0.70 q

-0.848

-0.872

-0.714
-0.81g

-1.000
-0.791

-0.787

-0.727

-o .638
-0.638

-0.637

-0 •570

-0.559

-0 •479

-0.479

-0.479

ii i



_5-15551(I)-7

TABLF

FV EN T

GRR

IST MOT

TRI

TIL [NIT

MACH ]

MAX 0

CFCO

MAX F/M

TB_

$2 UI

SIC RI

SIC SFP

$2 IGN

$2 90T

SP UTT

|NT J

IFT J

5-XV

TIME FR(}M

IST MOT

(SFC)

-17.250

0.0

0.398

10.000

11._75

2n.ooo

_o.noo

4C.000

5o.noo

6n.ooo

64.750

70.000

80.000

R0.125

oO.O00

I00.000

110.000

120.009

130.000

134.000

134.000

I34.125

140.000

150.000

159.125

159.924

160.000

160.424

160.624

160.696

160.696

160.694

|62.324

164.326
164.924

170.000

180.900

190.000

190._24

196.124

VEHICLE Bor)Y

BODY

X

( OEGtSEC

0.0

0.902

0.000

0.001

-0.001

1.0no

-0.005

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.001

-o.noo

o.non

0.000

0.000

o.no0

0.000

O.qO0

0.000

O.OnO

0.001

0.000

C.O00

0.000

0.000

0.090

0.000

0.000

0.000

0.007

O. on3

o. ont
0.000

0.000

0.000

O.OnO

ROTATION

ROTA T ION

)

RATES

RATES

Y

(DFG/SEC

-0.0

-0.904

0.006

0.032

0.097

-9. 185

-0.423

-0.577

-0.621

-0.636

-0.629

-0.61S

-0.662

-0.664

-0.720

-0.479

-0.462

-0.329

-0.298

-0.321

-0. 321

-0.317

-0.242

-0.249

-0.225

-0.150

-n. 143
-n.121

-o.119
-o. ltq

-0,119
-0. it9

-0.120

0.014

0.103

0.024

9.001

-0.000

0.000

-0.000

Z

(DEG/SFC)

-0.0

-0.0

-0.005

-0. 155

-0.455

0.007

0.004

0 .not

0.001

0.001

-0.001

-0.00 1

0.001

0.001

-0.003

-0.000

-0.006

o.onl

-0.000

-0.006

-0 .no6

-0.006

0.002

-0.001

-0.000

-0.000

-0.000

-o.oon

-0 .o00

-0 .nno

-o .ooo

-o .ooo

-0.006

-0 .no6

-0.001

0 .nob

-0.000

-0.000

0.000

-0.0 O0

3

-%
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¢/
T _.Bt. F

FV ;NT

[ GM EN

I _M ON

TS_CI

TR4

S4B U T

5-XV
[ CI3NT INUED }

T IMF FROM

IST MOT

ISEC)

20O.000

2O0.524

201.250

210.000

220.000

222.250

230.000

240.000

250.000

260.000
270.000

2RO.O00

2qO.O00

BO0.O00

310. 900

320.000

310.000

340.000

350.000

36C.000

370.000

380.000

390.")00

400.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

4RO.O00

490.000

500.000

_I0.000

520.000

530.000
540.000

548.429

54q. [29

D5-15551|I)-7

VEHICLE RODY ROTATION RATES

BODY ROTATION RATES

X Y

(DEGISEC} IDEGISEC)

0.000 -0.000

-0.000 -0.000

-0.000 -0.000

-0.001 -0.016

-0.000 -0.071

-0.000 -0.068

-0.000 -O.078

-O.O00 -0.074

-0.000 -0. 074

-0.001 -0.076

-0. 001 -0.083

-0.001 -0.079

-0.000 -0.080

-0.000 -0.080

-0.000 -0.082

-0.000 -0.084

-0.000 -0.085

-0.000 -0.086

-0.000 -0.088

-0.000 -0.092

-0.000 -0.091

-0.000 -O.Oq2

-O.O00 -0.093

-0. 000 -0. Og4

-0. 000 -0. 095

-0. 000 -0. 096
-0.000 -0.097

-0.000 -0.097

-O.Q_O -O.09R

-0.000 -0.098

-0._00 0.260

O.OOl -0.209

0.002 -0.224

-0.002 0.046

O.OOl -0.185

0.000 -0.t25
0.000 -0.I04

0.000 -0.106

0.000 -O.tOq

0.000 -O. t06

Z

(DEGISEC)

-0.000

-0.000

-0.000

-0.0 12

-0.00l

-0.012

0.012

0.003

0.001

-O.OOO

-0.001

-0,002

-0 .NO t

-0.002

-0.002

-0.002

-0.002

-0.002

-0.002

0.008

0.000

-0.00l

-0.0O2

-0.001

-0.002

-0.002

-0.002
-0 .nO2

-0.002

0.004

-0.021

0.002

-0.002

-0.005

0.004

0.001

0.000

-0.000

-0.00 t

-0. O0 t

5-91



TABLE

FVFNT

£2 RI

SP SEP

S4R IGN

S4R grit

IGM 3S

S4R UTT

S4B UCJ

T£MC2

S4BGCS I

TB5

S4R I_UT

PO INS

ORB GTD

5-×V

I CnN

Tfm

IS

I

TTNtIFD}

E FROM

T mOT

SECI

54g. 229

54q.304

54q.304

549.304
550.000

552.429

554.929

556.500

556.929

560.000

561.229

563. 500

570.000

580.000

5aO.O00

600.000

610.000

620.000

630.000

64C .000

650.000

660.000

67C.000

68n.oon

685.654

6R5. R64

6R6. 164

690.000

695.654

6q5. 654

6q5.750

700.000

700.750

705.q64

705. 964

706.750

r)5-15551111-7

VEHICLE BODY #OT&TTON

BODY ROTATION

X

( DEG/SEC }

0.000

0.000

0.000

O.O00

O.OOl

0.005

0.058

0.075

0.056

-0.175

-0.0_5

0.143

0.027

0.032
0.004

-0,027

0.005

-0.022

0.013

-0.014

0.013

0.023

-0.017

O.OIl

O, 026

-0.016

-0.016

-0.016

-0.016

-0.016
-0.016

-0.016

-0.016

-0.016

-0.016

-0.016

RATES

RATES

Y

|DEG/SEC

-0.106

-0.105

-0. t05

-0.105

-0. I03

-O.OR7

0.141

0.192

0.104

-1.102

-O. g14

-0.088

-0. 200

-0.057

-0.069

-0.092

-0.075
-O.OR2

-0.058

-0.065

-0.071
0.071

0.011

0.005

0.000

-0.003

-0.003

-0.003

-0.003

-0.003

-0.003

-0.003

-0.003

-0.002

-0.002

-0.002

Z

{DEG/SEC}

-0.001

-0.001

-0.00l
-0.001

-0.003

-0.002

0.005

0.006

-0.005

-0 .OR9

-0.0 33

0 .n33

0.035

0.011

0.005

0.003

-0.001

-0.002

-0.005

-0.004

-0.003
-0.003

-0.003

-0 .on4

0.900
0 .nO6

0.0_7

0.007

0.006

0.006

0.006

0.006

0.006

0.005

0.005

0.005

;9

(BODY ROTATION RATES ARE

NOT CALCULATED DURING THIS

PERIOD OF FLIGHT)

3-D SIMULATION

_,_+J
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TABLE

EVFNT

GRR

1ST MOT

rBI

TIL INIT

MACH I

MAX 0

CFCO

MAX F/M

TB3

£2 U)

SIC R)

SIC SFP

$2 IGN

SP 907

$2 UTT

INT J

LFT J

5-XV I-A

IMF FROM

15T MOT

(SFC)

-17.250

0,0

0.39B

I0.000

]1;375

20.000

30.000

40.000

50.000

60.000

64.750

7C.000

80.000

80.125

90.000

I00.000

IlO.O00

120.000

]_0.000

134.000

134.000

1_4.125

140.000

150.000

159.125

159.924

160.000

160.424

160.624

160.694

160.694

160.694

162.324

164.324

164.924

170.000

fRO.000

100.000

1q0.624

]06.124

_=

D5-15551( I )-7

VEHICLE POSITIFIN - INERTIAL COORDINATES

(METRIC UNITS)

VEH[CLF

X

(METERSI

6373326.

6373322.

6373322.

6373426.

6373460.

637_801.

6376517.
6375657.

8377302.

6379531.

6380813.

6382404.

6385960.

6386009°
6300252.

6395291.

6401072.

6407598.

6414899,

6418048°

6418048.

6418149°

6422964.

6431546.

6439830.

6440577.

644064_,

844t046.

6441233.

644[298.

644[298.

6441302.

6442813.

644463_,

6445]73.

6449638.

6457q44.

6465614.

6466072.

6470003.

PASI T) CN COMPONENTS

Y

(METFRS)

17578.

19035.

[906o.

19883.

20002.

20745.

21602.

22454.

23301.

24143.

24542.

24981.

258[4.

25824.

26643.

27468.

28288.

29102.

29909.

30229.

30229.

30239.

30707.

31498.

32212.

32274.

32280.

32313.

32329.

32334°

32334.

32334.

32461.

32616_

32662.

33055.

33825.

34589.

34637.

35054.

Z

(NETFRS)

-3720.

3175.

33Z5.

7173.

7722.

11171.

15196.

19325.

23699°

28503.

30995.

33046.

40260.

40346.

47727.
56693.

6751O.

.....80529.

98114.

[03157.

103157.

103385.

11456q.

135781.

157818.
159881.

160078.

161182.
161703.

161886.

161986*

1618q4.

166144°

171360.

[72928.

!86274.

21307q.

2405q0.

242331.

2577q5.
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D5-15551(I}-7

TABLF 5-XVI

( CON

-A

T INUED )

VFHICLE POSITION

(METRIC

- INERTIAL COCRDINATES

UNITS)

EVENT

IGM FN

IGM ON

TSMCI

TB4

S4B U I

TIM

IS

(

E FR{IM

T MOT

SFCI

200.900

200.524

201.250

210.000

220.000

222.250

230.000

240.000

250.000
260.000

270.900

280.000

290.900
300.000

310.900

320.000

330.000

%40.000

350.000

_60.000

370.000

_RO.O00

390.000

400.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

480.000

490.000

500.000

510.000

520,000
530.000

540.000

548.429

549.I29

VEHICLE
X

(METERSI

6472661.

6473013.

6473498.
6479093.

6484901.

6486122.

6490085.

6494642.

64qR571.

650186R.

6504531.

6506556,

6507938.

6508672.

6508752,

6508173,

6506927.

6505006.

65C2400.

6499101,

6495096.

6490374.

648492|.

6478722.

6471761.

6464020.

6455479.

6446118.

6435912.

6424836.

6412869.

6400064.

6386419.

6371982.

6356440.

6340071.

632274I.

6304424.

6288200.

6286820.

POSITION COMPONENTS

Y

(METERS)

35348.

35387.

35442.

36101.

36854.

37024.

37607.

38359.

39112.

39866.

40620.

41375.

42131.
42887.

43643.

44399.

45154.

45908°

46660.

47411.

48158.

48901.

49641.

50378.

51110.

51838.

52561.

5327a.

53988.

54692.

55389.

56075.

56748.

57409.

58058.

58695.

59310.

59931.

60438.

60479.

Z

(METERS)

268826.

270327.

272408.

29780R.

327557.

334358.

358088.

380420.

421572.

454561.

488410.

523140.

558776.

595341.

632859.

671359.

710866°

751411.

703023.

835736.

879584.

924604.

970833.

101£314.

1067090.

1117208.
116£7[8.

1221675.

1276137.

I_32166.

1389634.

1448410.

1508526.

1569753.

1632010.

1695325.
1750724.

1825237.

1881346.

1886039.
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T&BLF

FVENT

£2 RI

SP SEP

£4B IGN

S4B 90T

IGM 3S

S4B UTT

S4R tJCJ

TSMCP

S4RGC S l

TB5

S4B t tl I

pO INS

ORB GID

| HPVTn

S4B1 UCfl

ORB NAV

05-15551! I )-7

5-XV I-A

( CONT INUED )

VFHICLF POSITION - INERTIAL

(METRIC UNITS)

CORRDINATES

TImE FROM

IST MOT

ISFC)

545. P29

545._04

549.304

549.304

550.000

5_2.429

554.929

556.500

556.q2g

560.000

561.729

563.500

570.000

5RC.O00

590.000

600.000

610.000

620.000

6_0.000

640,000

6_0.000

660.000

67C.000

6_0.000

6_5.654

6_5.864

686.164

690.000

6q5.654

695.654

605.750

700.000
700.750

705._64

705.R64

706.750

744.864

772.864

794.750

900.300

VFHICLF

X

{mETERS)

6286622.

62A6474.

6286474.

6_86473.

62850Q5.

62R0253,

6275215.

627201R.

6271142.

6264814,

626275£.
6257493.

624357q.

6221362,

6198154.

6173949.

6148740.

6122522.

6095288.

6067032,

6037749.
6007430.

5976064.

5543655.

5924_6q.

5924165.

552315g.

5910222.

58gOQ2R.

5890028.

5890599.

58759[9.

58733l_.

5855417.

5855417.

5852296.

5711893.
5601274.

55104R9.

5023056.

POSITION COMPONENTS

Y

(METERS)

60485.

60490.

60490.
60490.

60531.

60675.

60823.

60916.

60941.

61121.

611q3.

61325.

61700.

62267.

62825.

63375_ •
63917.

64451.

64976.

65452.
65999.

66494.

66079.

67454.

67717.

67727.

67740.

67917.

68175.

68175.

68179.

68371.

68405.

68634.

68634.

68673.

70305.

71423.

72249.

75610.

Z

( MET F_S )
1£R6710.

1 £8_13.

1887213.

18872|9.

1R9189o.
190B167.

1924911.

1935439.

19383[2.
I958915.

1567164.

1982425.

2026175.

2093709.

2161511.

2229579.

2297o10.

2366498.

243534_.

2534440.

25737B6.

2643379.

2713214.

2783290.

2923019.

2824497.

2826606.
2853554.

2893167.

2893167.

2893838.

2023526.

2928757.

2964368.

2964368.
2970525.

3232243.

3420325.

3564718.

4223808. i
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D5-1 5551 ( I )-7

TABL ["

FVFNT

5-XVI-A

|£nNTINUFD)

T I ME FROM

1£T _OT

(qFC)

1002.750

1100.000

1300.000

1306.750

1500.000

16nP.750

1700.000

1900.000

19Q6.75_

PlO0.O00

PPO?.750

2300.000

_5on.ooo
2506.750

2700.000

2q02.750

2909.000

3100.000

3106.750

3300.q00

3402.75C

35C0.090

_700.000

3706.150

3900.O0C

4002.750
4100.000

430_.00_

4306.750

4500.000

4_0P.750

4700.000

4900.q00

4o06.750

5100.000

52O2.750
5300.000

5500.000

5506.750

5700.000

VFHICLE POSITION

(METRIC

VEHICLE

X

(mFTFRS}

4471495.

388801n.

2534413.

24RSYRT,

IC38218.

241297.

-514512.

-2042317.

-20922£0.

-_45_2q3.

-4107754.

-406qq72.

-5623f15R.

-56_0785.

-6261313.

-6453340.

-6546575.

-64637_6.
-6454516,

-6017581.

-5654522.

-523328_,

-4154962.

-4114115.

-2R43212.

-2102130.

-1171708.

176o22.

229509.

17t5740,

2474199.

3158402.

4424030.

4462783.

5441757.

5849C35.

61546£8.

6523036,

6529156.

6526292.

- INERTIAL CCCRDIKATES

UNITS)

POSITICN COMPONENTS

Y

(_ETERS)

77877.

79064.

7R4R6.

78395.

7_R30.

69890.

65264.

53[5_.

52694,

3R07_.

2940_o

20759,

2061,
1417.

-17060.

-26725,

-35612.

-52609.

-53145.

-67133.

-73364.

-78376.

-85685.

-85857.

-88604.

-88311.

-86899,

-8057q.

-80284.

-69884.

-62844.

-55314.

-37566.

-36921.

-17526.

-666q.

3782.

2524Q.

2596_.

45730.

7

(_ETERS)

480_762.

5287006.

6053320.

6073441.

6479541.

6557600,

6541526.

6235620.

6219022.

557R020,

5[1_430.

4608_4_.

337_533.

3333289,
1958747,

11811QR.

428893.
-1125002,

-1176R28.

-2615642.

-3329322.

-305935I.

-50R0747.

-5113930.

-5916042.

-6219654,

-6421069.

-6564910.

-6563326.

-6340495.

-69q5346.

-5760548.

-4857749.

-482220l,

-36_2862,

-299444£.

-2301833.

-792062,

-739348.

761Q42.

)
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T

TARLE

EVENT

1ST

5-XVI-A

(CF)NT INUFO )

OPP

TI

i

_4F FROM

ST MOT

(SFC)

5RO 7. 7rio

5qO0.O00

6100,000

610f_'. 750

6300.000

6402. 750

6500.q00

6700. ¢)00

6706.750

6900,000

7002.750

7100.000

7"_00. 000

7506.750

7500.000

7602,750

7700. 300

7900,000

7906.750

£100.000

8202.750

£'_00.000

8500.000

8506. 750

870O.000
Rqo2. 750

_900.OOO
9100.OO0

q 106. 750

o300.000

9402. 750

9500.o00

9700.000

9706.750

99 O0. 000

10002. 750

10100.000

103n0.000

10306.750

10500.000

:_-.'---E-! --

05-I5551[ I)-7

VEHICLE POSITION - INERTIAl_ COCRDINATES

(NETRIC UNITSI

VEHICLE P(]SITIf2N COMPONENTS

X Y

(ME TER S } ( MF TERS )

6385141. 55521.

6[64316. 6414_ .

5457922. 79445.

5427857. 70807.

4444759. 90774.

3n23561. 948t9.
3t_3166. 9T451.
1743073. 990"46.

16c)778£. 98998o

205116. 95350.

-595050. 91428.

-t_44454. 86494.
-_81_2_. 72857.
-2 866064. 72315,

-_13456i. 55071.
-4724526. 44609.

-5218310. 34038.

-6oo9otl. ,osP_.
-60_0009. I0020.

-646232_. -13345.

-_.554q76. -z571_.
-6552923. -'_7192.

-6275R31. -59422.
-6260193. -60i30.

-5646702o -78809.
-5197385. -87300.

-4700Q8_. -94257.

-3491454. -to4867.
-3446_o3. -IOSl 32.
-?0R6218. -109983.

-|3|34c_2. -[1034"4.

- 56395"_. -109238.

990021, -I02575.

104198_. -102249.

2488639. -90259.

320c)432. -81910.

3847993. -72867.

4992054. -51261.

5026II3. -50471.

5856920. -26546.

7

|NETERS)

1549151.

2273254.

3657345.

3700894.

4£36742.

534096_.

5745329.

6_32045.

6345785.

6563789.

6539694.

_427346.

5930203.

5907405.

5100174.

4558808.

398384_ •

26439z_2.

2595682.

1155727.

_605t0.

-3c)7249.
-1927874.

-197Stt6.

-3350359.

-4012780.

-4585024.

-55627_9.

-5590560.

-622878 2,

-6436874.

-6545902,

-6496421 •

-648833 l.

-6083227.

-5736329.

-5329604.

_-427789 I.

-4237850.

-2987064.

5-97



_5-t5551(I 1-7

TARLF

FVFNT

2ND OPP

9-XVI-A

(CCINT INtJEr) )

VEHICLE P_SITION - INERTIAL COCRF_IkATES

(47TRIC UNITS}

TItlE FRQM VE_IICLE POSITION CCMPQNFNTS

IST MOT X Y

(SFC) {METFRS) (METERS)

1060 2. 750 AI 7A26R. -13056.

1070_. O00 63e4365. -I 2.

10900.000 6576474. 26930.

!OOn6. 750 6574 143. 27A29.

I1100.000 6387P56. 52826.

11PO 2. 750 6150_44. 65257.

1 l_O0.qO0 5843162. 76294.

115nO. qO0 4q724o_. 959r, 4.

1150A.750 4o_704?. 964R7.

117On. c)O0 3823779. t 10646.

11_OP. 750 3145q5c_. 1 16014.

110C_.300 246106A. llq600.

1P I Or'. 000 96 c'sq'_, 1221 fl'_.

12106. _50 909422. 122155.

123_0.900 -5039f14. 119192,

124mP.750 -I 3R5164. 113537,

1 ? 500.000 - 21 15260. 107621 .

12700,000 -351 rtOO? . 9l 06_,

12706. YSO -3562_t0. 90409.

1 P900. 300 - 472 _405. 69290.

13002. 750 -5243S3-_. 5642£.

13100.000 -564411"_. 43414.

13300.000 - 62R 7144. 14790.

1330&. 750 -630_164. 13704.

13500.000 -65q7747. -I5056.

1 _60 2. 750 -6554012. -30340.

13700.000 -6460£72, -44509,

! _900. 000 -600PO6n. -71952,

13q06.750 -599051 I. -72825.
14lOa,O00 -6207093, -95853.

142n2,750 -4681 £35, -106302,

14300. O00 -41205_3. -I 1495 I.

14500. 000 - 2803233, -177a 37,

145A6. 750 -2755591. -128150.

14 700. gO0 - 1 "_2 £930. -134010.

14_02. 750 -537140. -134 _76.

14900. 000 219827. -1329%6.

15 IOn. 000 17563o5. -124571.

15106.750 1807014, -124165.

1 5300.000 3194_?2, -[0927_,

l

( MFT FRS 1

-2254054,

-1529393.

13524.

66175.

1555_00.

?319574.

30110_6,

42_qOlS.

43_7631.

5344792.

576c430.

6092695 .

6490682,
5507142,

6542741.

642167_.

6210259.

5947227.

5519957.

4564266.

_o55716.

332550 1.

1900423.

l£50300,

368046.

-431363.

-lla3115.

-266g_964,

-271694 o .

-4095175.

-/.(99795.

-511731_.

-504_122.

-5q65402.

-6436446.

-655a950.

-6560762,

-6335715.

-6321506.

-5747526.

D

')
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05-15551|I1-7

_=_ TARLE 5-XVI-B

PVFNT TIME FROM

IST MOT

(SEC!

GRR -17.250

lET MOT 0'0

TRl 0.308

I0.000

T[l INIT II_375

PO.O00

30.000

40.000

50.000

6C.000

M_CH I 64.750

70.000

RO.O00

MAX 0 _0.125

90.000

100.000

llO.O00

120.000

130.000

134.000

CFCO 134.000

134.125

140.000

150.000

MAX F/M 15Q.125

TB3 I_9.924
.... 160.ooo

s iu! 16o.424
s,c RT 16o

:_ 160.694

160.694

slc sep 1 o.694
162.324

$2 90T 164.324

SP UTT 164.924

17o.ooo
180.000

_ 190,000

INT J 190.624

LFT J 106.124

VEHICLE POSITION - INERTIAL COORDINATES

IENC, L I SI-,IUNI TSI
i

POSITION CONPONENTS

Y

(FEETI

57672.

62452.

62562.

65233.

65622.

68062.

70874.

73669.

76447.

79210.
80517.

81958.

846q2.

84726.

87412.

_011_.

92809.

95479.

98125.

99177,

99177.

99210,

100745.

103340.

105682,

105886.

105906.

106014.

106065.
106083.

106083.

106083,

106498.

107007.

107160.

108449.

110975.

113482.

113638.
115008.

VEHTCLF

X

(FEET)

20909861.

20909849.

2090q848.

20910191.

20910302.

20911420,

_0g13771.

20g1750q.

20922908.

20930220.

2Cq34427.

209]9645.

20951311.

20o51472.
20065393.

20q81o26.

21000893.

21C22303.

21046257.

2105_58q.

21056580.

21056qlq.

21072718.

2I I 0C872.

2112 8051_,

211_0502.

21130735;

21132040.

211_2654.
21132869.

21132869.

21132_80.

21137837.

21143809.

2114557_.
2116022q.

21187480.

21212645.

21214148.

21227044.

Z

(FEET}

-12205.

10418.

10940.

23533.

25336.

36650.

49856.

63401.

77754.

93514.
" 101690.

111371.

132087.
132368.

156586.

185999.

221490.

264203.

315B34.

338442.

338442.

339191,

375882.

445477.

517774,

524544.

525191.

528813.

530523.
531122.

531122.

531150.

545091.

562206.

567349.
61L134.

699077.

789337.

795049.

845785.

L

:= c_.:=
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TABLE

EVENT

IGM FN

IGM ON

TSMCI

5-xvI-B

(CONTINUED)

TIME FROM

1ST MOT

[SEC)

200.000

200.524

201.250

210.000

220.000

222.250

230.009

240.00O

250.000
260.000

270.000

280.000

290.000

300.000

310.000

329.000

3_0.000

340.000

t50.000

360.000

370.000

380.000

300,000

400.000

410.000

420.000

430.000

440.000

450.000

460.000

470.000

480.000

490.000
500.000

_)0.000

_20.000
530.000

540.000

548.429

54q.129

D5-15551l 1)-7

VEHICLF PQSITION - INERTIAl COCRDINATFS

(ENC, LISH UNITS)

VEHICLE POSITION COMPQNENTS

X Y

|FEE T| ! FEET)

21235764. 115970.

21236920. 116100.

21238512. 116280.

21256865. 11R442.

21275921. 120913.

21279927. 121460.

212q292q. 123383.

213078R2, 125851.

P13PO771. 128321.

21331589. 13079_.

2134C326. 13326£.

21346q6q. 135745.

21351502. 138224,

213_3910. 140705.
21354174. 143185.

21352274, 145665.

21348185. 148142.

21341_82. 150616.

21333334. 153085.

21322509. 155547.

21309371. 157997.
212q_879. 160437.

21275qsq. 162865.

2125565]. 165281.

21232_13, 167683.

21207415. 170071.

21179394. 172443.

211486R0. 174795.

21115196, 177127.

21078859. 179436.

21039598. 181721.

20q97585, 183972.

20952R17. 186180.

20905124. 188350.

20954461. 190479.

20800758, 192567.

20743002. 194616.

20683807, 196625.

20630577, 198287.
20626048. 198423.

Z

|FEET)

R81076.

8R6999.

893727.

q77062.

1076662.

1096974.

1174831.

1277626.

1383109.

1491342.

1602394.

1715339.

I_33254.

19532[7.

2076310.

2202620.

2132237,

2465258.

2601782.

2741917.

2885775.

303347_.

31a514R.

3340925.

350095t.

3665180.

3834378.
4008121.

4186_01.

4370623.

6559167.

4752ono.

4940232.

5150108.

53543_,4.

5562089,

5773372.
5988312.

61723£8,
61£77q3.

3

9
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T AP,I F 5-XV T-B

ICnNTINUED)

FVENT

52 RI

$2 SEP

S4B !GN

S4B 90T

IGM _S

S4R UTT

SGB LJCJ

TSMC2

S4RGCSI

T85

£4B LUI

PO INS

ORB GID

LH2VTO

S4BLIJCO

ORB NAV

TImE FROM

IST MOT

(SFC)

549.229

540.304

549.304

549.304

550.000

552.429

554.929

556.500

556.929

560.000

561.229

563.500

570.000

580.000

590.000

600.000

610.000

620.000

630.000

640.000

650.000

660.000

670.000

680.000

685,654

685.864

686,|64

690.000

695.654

6g5.654

695.750

700.OO0

700.750

705.864

705.864

706.750

744.864

772,864

794,750

900.000

L

D5-15551(I )-7

VEHICIF POSITION - INERTIAl COORDINATES

(ENGLISH UNITS)

VEHICLE
X

(FEET)

20625400.

20624914.

20624914.

20624912.

20620380.

20604506,

20587075.

20577487.

20574613.

20553852.

20545466.

20529833.

20484182,

20411292.

20335150.

20255737.

20173032.

2C087015.

19997665.

1q90496I.

I9808887,

I9709415.

19606510.

lq500[Rl.

19438547.

19436237.

19432935.

19390491.

19327193.

19327193.

19326112.

19277949.

19269399.

19210687.

19210687.

19200445,

18739807.

18376882.

18079033.

16479847.

POSITION COMPONENTS

Y

(FEET)

198443.

t98457.

198457.

198458.

198593.

199066.

199551.

199855.

199938.

200529.

200764.

20119£.

202426.

206287,

206119.
207924,

209703.
211454.

213t77.

214870.

216531.
218157.

219749.

221305.

222168.

222200.

222245.

222824.

223670.

223670.

223685.

224315.

224425.

225176.

225176.
225305.

230658,

234327.

237037.

248064.

Z

(FEET)
6189993.

6191644.

6191644.

6191664.

6206987.

6260391.

6315324.

6349867.

6359292.

6426886.

6453949.

6504018.

6647556.

6869124.

709|573.

7314893.

7539074.

7764102.

7989970.

8216666.

8444180,

867250_.

8901620.

9131579.

9261875.

9266721.

9273643.

9362053.

9492019,

9492019.

9494218,

9591621.

9608784.

9725617,

9725617.

9765817.

10604470.

11221540.

[1695268.

13857636.

5-101



D5-15551{I)-7

TARLF

EVFNT

5-XV I-B

I CONT INIJED I

VEHICLE PqSITINN - INERTIAL COORDINATES

(ENGLISH UNITS)

TIME FRAM VEHICLE POSITION COMPONENTS

1£T MOT X Y

(£FC) (FFFTI (FEET)

1002.750 14670260. 255503.

llO0.O00 12755939. 259396.

1300.000 R315004. 257499.

] _06.750 RI5546Q. ?57200.

1500.000 _406228. 242225.

1602.750 7q1656. 229327.

1700.000 -1604597. 714119.

1900.000 -6700517. 174404.

1906.750 -6864435. 172881.

2100.000 -11329791. 124932.

2202.750 -13475242. 96486.

2300.000 -15321430. 68106.

2500.000 -18450977. 6762.

2506.750 -1853931q. 4649.

2700.000 -20542365. -55072.

2802.750 -21172376. -87681.

2900.000 -2[478265. -|16836.

3|00.000 -21206482. -172603.

3106.750 -21176233. -174360.

_300.000 -1q742720. -220254.

3402.750 -18551583. -240696.

3500.900 -17169563. -257138.

_700.000 -1363t766. -2811t8.

3706.750 -13497752. -281683.

3QO0.O00 -9328125. -2906q5.
4002.750 -6896754. -289734.

4100.000 -4500354, -285101.

4_00.000 580452. -264355.

4306.750 752983. -263398.

4500°000 5629068. -229280.

4&02.750 fl117451. -206180.

4700.000 I_62212. -18[475.

490N.000 14514534. -123247.

4906.750 14641676. -121133.

5100,000 17853535. -5750[.

5202.750 19189747. -21881.

5300.000 20102545. 12407.

5500.e00 21401035. 82839.
5506.750 21421116. 85181.

5700.000 21411718. 150061.

Z
(FFFT)

15760373.

17345822.

19850974.
10025987.

21253337.

21514437.

21461701.

2_45_07 I.

20403615.

I_303544.

167R6187.

15119234,

IIOR4427,

10935987.

6426335.

:3£75321.

1407129.

-3690952.

-3£60085.

-85R1502.

-10922974.

-12989997.

-16669116.

-16777984.

-10412540.

-20405688.

-21066498.

-21538418.

-21_322|.

-20802148.

-10965045.

-[8899434.

-15037497.

-15820869.

-12082_8 | •

-9824_05.

-7551047.

-2598628.

-2427324.

2400£0 Q ,

9

:9
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TABLE 5-XV T-B .

( CrlNT INUFD)

FVFNT TIME FRnM

IST MOT

(SFCI

" 5802.750

5900.000

6100,000

6106.750

6300.000

6402. 750

6500.000

6700.000

67O6,750

6900.000

7002.750

7100.000

7300,000

7306. 750

7500.000

760?. 750

7700.000

7900.000

7906.750

RtO0.O00

R202.750

8"_00.000

8500.000

8506.750

8700.000

8802. 750

8900.000

9100.000

9106o750

q300._O0
9402.750

9500.000
9700.000

1ST OPP 9706.750
9900.000

10002. 750

10100.000

I0300.000

10306.750

10500.000

VFHICLE

D5-15551(I)-7

S ..... :-

POSITION

( ENGLI SH

- INERTIAL CO£RDINATES

UNITS}

m

VEHICLE

X

(FEET}

20948626.

20224135.

17904600.

178C79_0.

14582544,

125444o2.

I0443458.

5718742.

5552126.

672o52.

-1952263.

-4410939,

-9247460.

-9403006,

1356483_.

15500412.

17120439.

1q714603,

1978349_,

_1201865.

21505927.

2149909[.

2058999R,

205386q0,

t8525926.

17051790.

|5422859.

11454902.
t1308409.

-6844546°

-4309358.

-1850240.

3248101,

341859_.

8164826.

105296_I.

[2624650.

16378129.

[6489873.
19215617.

POSITION COMPONENTS

Y

(FEET}

182t56.

210443.

260647.

262128,

297814.

3[1086.

319722.

324921.

324796.

312_27.

299961.

283773.

239015,

237253.

180680.
14635l.

111672.

35524.

32875.

-43782.

-84380.

-122021.

-I94955.

-197276.

-258560,

-286416.

-309243.

-344051.

-344921.

-360836.

-362018.

-358391°

-336531.

-335462.

-296[26.

-268734.

-239066.

-[68[79.

-t65587.

-87092.

Z

{FEET}

5082515.

7458183,

11999162,
12142042, : :

15868576°
=

17522846.
18849504.

20774426.

20819505.
21534741.

214556q1.
21087094.

]9456046.

1938124q.

16732853.

[4956719.
[3070367,

867435t.

85160t6.
3791756.

t182777.

-1303310.

-6325046.

-6489882.

-[099199[.

-13165290.

-15042729.

-18250456.
-18341734.

-20435635.

-2[[18354.

-21476056.

-21313717.

-21287175.

-|9958094°

-18819977.

-17485577.

-[4035074.
-13903709.

-9800079,
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05-15551{11-7

TABLF

EVFNT

2ND OPP

5-XVl-B

( CONT INUED)

TIMF FROM

1ST MOT

ISEC)

10602.750

10700.000

I090e.000

10906,750

11100,000

11202.750

113oo.noo

115oo.ooo

11506.750

11700.000

11q02.750

11900.000

12100.000

12106.750

12300.000

12402.750

125_0.000

12700.000

12708,750

12000.000

13002.75(_

13100.000

13_00.000

13306.750

13500.000

13602.750

1_7n0.000

13QOO.O00

13906.750

14100.000

14202.750

14300.000

14500,000

14506°750

14700,000

14802,750

1.4900,000

15100.000

15106.750

15300.000

VFHICLF POSITION - INERTIAL COORDINATES

(FNGLISH UNITS}

VEHICLE POSITI£N CflMPOkENTS

X Y

(FEET) (FFETI

20263346. -42828.

20q78889. -39.

PI56qTqR. 88354.

2156_710. 91304,

20955565. 173314.

201799_4. 214097.

19170478, 250179.

16313969, 314646,

162005q7. _16560.

125451q5, 363013.
1032102q. 380622,

8074_64. 392389.

3151223. 400863.

29£0387. 400772.

-1948757. 387638.

-4544502. 372480.

-Ag3982q. 353087.

-11542002. 298762.

-116R7399. 206613.

-154q7C32. 227329.

-17203192. 185132.

-1_5g3047. 142435.

-206271tP. 48525.

-20676390. 45256°
-21514917. -49397.

-21502664. -9954_.

-21197087, -146028.

-lqTq17qq. -236063,

-19621q9_, -2_8926.

-17083638. -314477.

-15360251. -348761.

-1351A_09. -37680q.

-9198957. -419411,
-9040652. -420471.

--43600_6. --439666.

-1762272. -440865.

721216. -436142.

5762450. -408898.

5928525. -407385.
104RlTOS. -358504.

Z

(FEET)

-7305189.

-5017695.

4469_.

217111.

5104331.

7610149,

qR73Aq3.

14101397.

14231071.

17535408.

1_o28577.

199_158.

21324417.

21348890.

21465687.

210684q7.

2040439 1 •

1R199563.

lqlO6487.

14974627.

12078069.

10910436.

6234084,
6069552.

1210454.

-1415233.

-3_R1611.

-8756116.

-891356_.
-13140337,

-1512071q,

-167q9101,
-19498433.

-1057152_.

-21116047,

-21492291.

-215543_8.

-2078646R.

-20739840.

-1985_713,

)

5-104



_5-15551( I }-7

I

T_.BLE 5-XVII-A
VFHICLF

VELnC ITY -

(METRIC

VEHICLE

FvFNT TIME FROM . " X

_ _: :- - 1S_T MOT IMISEC)

I SECt O. 000

GRR -17.250 -0.451
0.0

15 T MnT - -n 079•. _ - 0.3qB ' "
TRl 10 000 22.R61
: • 26.614

TItlNIT 11".375 53.267
._ .. : 20.C)00 ..... gl._q 3

.... _0.000 137.881

40.000 ._. 102.471

50.000 - _5_,,338
60.ooo : -zi_5. 5t 3

Me,OH 1 64.75O S_O.4qS
- 7o.ono - s_f.aBe

• -.... I%0.000 - _9"2. 613

._._ d_=::- 8o.125 _6.76_
=? } _ - qO.O00 . 540.78 q

" - 100.000 . _;191

"- |!0.000 6_-0 ?,78

- -- 120. 000 7_0. 441
I "_0. 000

:: ! _4. oOO _q;oSo

c_cn I"_4.000134. 125 _o5.07"_
:-- , - -:-:- --_-3%405

{-,- _ -: 140.000 ..... 8_3.314

_50" C) 00 l_-_2 . 6 _7

f_ 159.924 ........ 957%001
_ 160 000 937.374" ..... 986.570

__p- tJI 160-424 . .-
._,,_i" 160. 624 g%5.934.401026

.J_ _ 160.6q4 934.401

_ ..... 160. 604 9_4. 401

s!c SEp 160.694
_-_ I_N 162 324 919.152. • 901.757

_;2 907 t64.324 8o7.281

_ LITT 164.924
- " 170.000 8.62.854

798.616
180.000 735.617

- 190.000 731.726

tdt L_" t_o.624 69_.658
IJ_ 3 196.124

INERTIAL CocRDINATES

UNITS)
- __ C

VELOCITY CI;MPONE_IT S
Y

l M/SEC )
84.589

84.348

_4.343

_5.982

86.356
85.936

85.457

84 • 942

R4.435

R3.973

63.776

_3.551

83,I0_

83.098

_2.692

82.267

81.756

_i .025

_o.275
7q.936

79.936

79.924

79.455

78.665

77.835

77.780

77.75-5

77.725

77,716

77 •7 13

77.718

77.713

77.654

77.570

77.538

77.260

76.706

76.131

76.094

75.773

Z

{MISEC)

399.712

399.763

390.767

399.685

399.663

400 • 398 _

405.834

422.36,5

455.604

508.647

541.475
5B3.632

683.794

685.231

815.411

98% .442

1185.757

1423.696

1699,857

1822.786
1822.786

1826.726
1980.498

2267.997

2567 •8t9

2595.618

2598.180

2605.749

2606.585

?606.680

2606.680

2606.680

2607. 218
26 1 1 •094

2614.063

2645 •_93

2715.490

2787.044
2791.572

283L.810

5-].o5
l '_ : -:" F .

. --T-: _

_.:__:-:_! -

i

. . :.?: -.

:. _ --." __y: - :. _ .



TABI E 5-XV I I-A

I CONTINIJED)

D5-15551 { I |-7

VEHICLE VELOCITY - INERTIAL COCRDI_'ATES

(METRIC UNI TS}

FVFNT TIME FR,qM VEHICLE VELOCITY COMPONENTS

IST MOT X Y

ISEC ) (MISEC) { M/SEC I

?00,000 673.Q13 75.542

I_,M FN 200.524 670.713 75,511

IC,M ON 201.250 666.286 75.467

210.000 61 1.998 75.322

220. 000 54q. 634 75. 308

T_M£, 1 222. 250 5"_5. 579 75.306

2Bh. 000 4R7.1 l 0 75.238

240.000 424.350 75.246

250.000 361. _43 75. 309

260.n00 298. 059 75.391

270. 000 234. 455 75.472

280.300 170. 307 75.542

2_0, nO0 105. £6_ 75.588

300. 000 40.812 75.609

310. 000 -24.83 _ 75. 596

320.000 -91.150 75.550

330. 000 - 158; 236 75.466

340. 000 -226,1RO 75. 343

"450. 000 -295. 075 75. 177

360. 000 -365. 000 74. 853

370. OOC -436. 106 74. 508

390. 000 -50q. 514 74.179
_9Q.O00 -582. 342 73.830

400.000 -657. 726 73.445

41C.000 -734.811 73.020

420. 000 - 81 3,761 72. 542

430. 000 - 894,751 72. OO&
440,000 -977. 970 71. 403

450. nO0 - 1063. 625 70. 738

460. 000 - 1151. 953 70.or) I
47C.00_ -1239. £14 69.21R

480,000 - 1321. 720 67. 954
490. 000 - 1408. 368 66.71 l

500. 000 -14q£, 993 65. 526
510,000 - 1589. 907 64. 267

520. 000 - 1684. 442 63,054
t

530. 000 - ! 781. 905 61. R45

540.000 -1881.915 60.612

TB4 54R. 420 -1968.2R4 59. 549

S4A U I 549,129 -I 974. 894 59.484

/

(M/SFC}

P860.59 i

2864.497

2869.913

2936. 247

3013.707

:_031.369

3002.882

3173.824

3256.674

3341.514

3428.562

3517. £07

3609.595

3703.7_5

3£00.431

3899.827

4002,070

4107. 307

4215.691

4327. 422

4442. 706

456 1. 743
4684.768

4812.0_7

4943.839

5080.498
5222.372

5369.840

5523. 372

5682.6{]5

5811.407

5944.393

6071 .974

8173.714

6278.066

6385. 136

649_ .062

6608.004

8705.573
6707.571

13

]

!
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y_

L_Z

n5-1555l|!|-7

TARLF
T ?

EVENT

5-XVII-A VEHICLE VELOCITY - INERTIAL COt]RDIK/_TES
(METRIC UNITS)

I CqNT INIJFD)

TIME FROM VEHICLE

X

(M/SEC)

-I975.790

-1076.462

-|976.462

-1976.462

-1qR2.646

-2004.205

-2026.955

-2041.789

-2045.814

-2074,710

• -2086.581

-210_.880

-2172.432

-2271._64

-P37C.570

-2470,554

-2571.213

-2672.473

-2774.420

-2876.887

-2979.898

-3084.270

-3188.763

-3293.040

-3351.909

-3354.045

-3356.595

-33Q_.664

-_435.726

-3435.726

-3436.523

-3471.794

-3478.009

-3520._16
-3520.31 6

-3527.6_I

-383R.584

-4062.089

-4233.630

-50!6.725

IST MnT

(SFC)

$2 RI 548.229

549.304

549.304

52 SEP 549.304

550.000

S4R IGN 552.429

S4B 907 554.929

IGM 35 556.500

S4R UTT 556.929

56_.000

S4B UC,I 561.229

TSMC2 56_.500

570.000

580.000

59n.000

600.000

610.000

620.300

6_n.ooo

640.000

650.000

66C.900

• ---- 670.000

680.000

S4BGCSI 6R5.654

TR5 685.864

S4B Llll 686.164

690.000

605.654

Pn INS 695.654

695.750

700.000

700.750

705.864

705.864

ORB GID 706.750

LHPVTO 744.864

S4BLHCD 772.864

nRB NAV 704.750

900.000

VELOC {TY COMPONENTS

Y

( MISEC )

59.476

59.470

59.470

50.470

59,4[Q

59.230
59.025

58.863

58.R21

58.488

5Q.321

58.009

57.227

56.26_

55.423

54.613

53.802

52.957

52.067

51.117

50.101

49.048

47.979

46.866

46.214

46.180

46.163

45.843

45.370

45.370

45.362
45.005

44.942

44.510

44.510

44.435

41.167

38.710

36.758

27.020

Z

(MISFC)

6707.400

6707.263

6707.263

6707.263

6705.518

6699.428

6698.001

6702.362

6703.574

6712.225

6715.638

6721,886

6739.769

6766.R77

6793.541

6819.986

6845.991

6871.701

6807.135

6922.199

6947.004

6971.386

6995.560

7019.71_

7035.368

7033.720

7032.662

7017.485

6994.600

6994.600

6994.209

6976.796

6973.705

6952.477

6952.477

6948.775

6782.224

6651.030

6543.271

5964.687

5-107



D 5-15551 ( I I-7

TARLE

EVFNT

5-XVT[-_

I rONT INUEr)}

TIME F_gM

IST MOT

(£rC)

I0q2.750

1100.000

1_00.000

1106.750

1500.900

1602.750

1700.900
1900.000

1q06. 750

21oo.noo

22o2.75o

2300.000

On25 .....000

P506.750

2700.000

2R02.750

2900.000

llO_.O00

_I06.750

3_00.000

3402.750

3500.000

3700.000

3706.750

_000.000

43n2.750

4100.000

4100.OOO

4306.750

4500.000

4602.750

4700.000

4000.000

4006. 750

5100.000

5202.750

5300.000

5500.000

5506.750

5700.000

VFHICLE VFL_CITY - INERTIAL C_CRDTBATES

(METRIC UNIT£}

VEHIELF VELOCITY CCMP_NENT£

X Y

( M/SEC ) (M/SEE)

-5705.952 17.050

-6280.415 7.313

-7191.q07 -13.[3&

-7215.854 -13.£25

-7699.505 -33.281

-7792.977 -43.170

-7774.406 -52.074

-7411.653 -68.506

-73_1.946 -69.00 °

-6631.498 "fli.670

-608|.825 -86.909

--5477.8R5 -90.811
-4016.02 t -95. 368

-3962.243 -95.437

-232 _. 560 -o5.014

-1404.585 -92.88a

-5|0,736 -89.674

1335.116 -79.533

1396.670 -79.III

3105.333 -65.031

3q52.7C7 -56.007

4700.671 -46.846

6031.755 -25.862

6071.I17 -25.118

7024.002 -_.132

7383.046 8.848

7621.704 20.179

7791.645 42.946

7789.731 43.586

7524.172 63.656

7220.728 73.247

6834.670 81.465

5762.220 95.271

5720.005 95.6_7

4367.375 104.266

3550.386 106._22

2728.502 107.885

9%7.704 105.@38

875.777 105.669

-005.257 98.129

Z

(_/SEC)

5309.932

4617. 192

3009.730

295t.97P

1232.243

285.226

-6 l q • 459

-2429.277

-24Rq.676

-4 [06 o705

--4584. 255

-055%. 190

-66£4.858

-6713.851

-7444.0[{2

-7671 •o39

-77 _ 2.4 12

-7A_33.3_9

-7672.40£

-7152. £95

-672 t. 472

-6221 .O26

-4943. 228

-4891.716

-3_92.449

-2502.454

-1615. 16a

2r__. 43r_

265.86_

2030.045

2930. 169

3742.036

5243.403

528_. _64

6450 • |9_

6032.980

72o5.225

7731.670

773q.020
77_5.527

9

D

J
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05-1555 I( ! )-7

TASLg _-×Vl I-A .... VEHICLE VELNC I TY

( '4FTP IC

(CqNTINtlED)

- INFPT[ A1

LNI TSI

COORDINATES

EVENT

IST OPP

TIME FROM

IST MOT

(SEC)

5802.750

5900•q00

610h•000

6106'•750

6300•000

640_

650C

6700

6706

6000

7002

7100

7_0_

7306

7500

7602
77O0

79O0

7906

RIO0

8202

R300

£500

_506

PTO0

£qO0

qlO0

_106

9300

9402

qSO0

9700

970fl

0900

10002

.750

• 000

• 000

.750

.000

.750

.000

.000

.750

• 000

.750

.oon

.00o

• 750

.OOO

.750

.non

.o0o

.750

.000

.750

.000

.000

.750

.000

.750

.000

.000

.750

.000

.750
tO1 no. ooo

IO3On.0oo

I0_06.750

1O500.000

VEHICLE VE LnC I-TY

X

I_/SEC)

-1838.R06

-2697.559

-4339.329
> =

-43qo.qq7 _

-5738.923

-6337.501

-6817._10

-7516.450 -

-753[_03

-77q1.Rt5

-7763°835

-7630.9!0

"7 _41.] 49
k

-7014.295

-6056.026

-5_13.205

-4730.454

-3082.103

-1372.562

-428.604

47C.752

22n7._47

2346.658

3974.619

4760.357

5439.057

6598.445

66_1.4_0

7381.002

7634.344

7763.243

7703.53t

76q3.£99

721_.32g

6800.343

6_17.49£

5069.557

_022.060

353R.696

COMPONENT S

Y

(_ISEC)

92,054

85.062

67.230

66.554

45.48R

33.143

20,91£

-5.221

-6.116

-31.55_

-64.704

-56.67£

-70.202

-79,90[

-97.861

-ln5.583

-tit.574

-lt9,509

-|19.669

-121.135

-tt9.440

-116.255

-105.021

-104,536

-07.928

-77.125

-65.800

-39.745

-38.813

-11o107

4.[24

18.607

47.800

48.757

74.R74

07,463

98.323
1 16.R13

117._37

129.260

5-109

Z

{MISEC)

756g.333

7306.763

6469.222

6434. SIT "

5269.342

4533,005

3773.734 -

2065.68[

2005.4St

240.678

-709,132

-159R •837

-3349.2q8

-3405.621

-491 l .957

-5612.4@4

198. 736

-- -7137.235

-7162. 150

-7674. R96

-7784. 576

-7781 .861

-7452.49R

-74_3.924

-6705.577

-6172.315

-55R3. 149

-4148. 153

-4095. 178
-248 1. 056

-15_4.413

-675.331

1167.720

1229.347

2944.70 3

3799. 182

4556.044

5911.660

5952_.009

6936.0_R

-== _



F)5-15_5I { [ }-7

TABI E

EVFNT

2ND

5-xv II-A

! CnNT INLJED )

OPP

TIME FROM

1£T _OT

(SEE)

10602.750

10700.000

I0900.000

10906.750

lllOh. O00

11707.759

II_00.000

11500.000

11506.750

]]700.000

11802.750

11900.000

12100.000

12106.750

1230o.on0

12402.750

17500.000

1270_,000

12706.750

12900,000

I_90?.750

13100.000

13300.000

13306.750

1_500.000

13602.750

13700.000

13900.000

13906.750

14100.000

14202.750

14300.000

14500.000

14506.750

14700.000

14802.750

14900.000

15100.000

15106.750

15300.000

VFHICLF VFLQCITY - INERTIAL CNOROINATES

{ METR IC UNI TS }

VEHICLE VELOCITY COMPONENTS
X Y

( _/SEC ) (MISEC)

2669.666 133.041

1810.692 134.896

-t7.971 133.306

-80.245 133.125

-I£45.453 124.462

-2750.589 117.199

-3570.098 108.723

-5095.893 86.828

-5142.873 85.993

-6337.644 59.857

-6841.797 44.467

-7225.659 29.190
-770g,715 -3.564

-77I_.b0_ -4.6£6

-7769.054 -_6.652

-761a.953 -53.1o0

-7379,185 -68.263

-65£P.265 -96.637

-654a.612 -97.518

-5415.9£9 -1_0.160

-4693.£_4 -129.900

-_q46.011 -137.462

-2255.101 -147.499

-P195.277 -167.702

-438.321 -I49.611

510.q02 -147.522

1402.420 -143.567

3164.092 -129.577

8220.982 -128.972

4748,_7 -108.290
546_.695 -94.847

6066,_67 -80,765

7044.835 -48.418
7071.226 -47.261

762£.q46 -12.052

7764.123 5.86A

7786.076 23.728

7507.5R0 59.623

7490.700 60.797
6809.320 02.747

Z

(M/SFCI

7314.17l

7572.374

7785.575

7785.184

75_4.031

7284.255

6923.110

5qRq.463

5848.550

4529.146

3726.064

2914.653

1135.926

1074. 1q8
-707.532

-1646.051

-2512.220

-4176.568

-4229.151

-5606.837

-6223.743

-6722.575

-7461.P27

-7470.n26

-77_1.624

-777_.R92

-7666. 168

-7121.662

-7096.09_

-_17_.819
-5555.965

-4890.511

-3328.a64
-3272.398

-15RI.300

-642.874

254.29q

2O75.089

21_5.064

_779.I15

.j
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n5-15551[I}-7

TABLIF 5-XVIT-R VEHTCLF VELOCITY - INFRTTAL CO,_RDIkAI"ES

[ENC, LISH UNITS)

FVFNT TIMF FROM

|ST MOT

(SFC}

GRR -17.250

I_T MOT 0.0

T_I 0.3OR
lO.O00

TILINIT l 1.37_

20.000

%0.000

MACH I

M&X 0

13n. O00
134.000

£FCO

MAX FIM

SIC RT
Z

SiC SFp
_ IGN
_2 90T

_2 UTT

rNT J

LFt J
_.

VEHICLE VELOCITY COMPONENTS
X Y

(FTISFC) {FTISEC)

0.000 277.524

-1.480 276.733

-0.259 276.7!7

75.002 : ..... 292.005

87.3i6 ....... 2R3.321

174.760 281.944

299.845 2_0.370

4q. O00 ; _ 452.366 278.680

_OJO00 -_" ..... 631.465 277.018

60.000 834.442 275.504
64.750 .... --_ 936.721 274.855

TO.nO0 .... 1051.493 274.110

_0.000 ..... 12R5.058 272.64R

R0.125 1288.100 272.630

90.000 1531.371 271.301

I00.00_ 1774.242 269.Q04

I[O.O00 2018.X42 .... 268.228

120.000 2265.346 " 265.832

2527.695 263.36R

26_7._93 • 262.257

134.000 26_7.893 262.257
1_4.125 2641.317 262.218

14_.000 2734.269 260.67@
150.000 2898.01[ 258.086

150.125 3050.096 255.366

159.974 ....... 3C74,1£0 255,117

160.000 3075.372 255.094

160.424 3072.736 255.002

160.626 _067.670 254.974

160.694 3065.620 254.965

160.694 3065.62C 254.965

160.694 3065.620 254.965

162.324 3015.590 254.771

164.324 2958.5[9 254.495

164.924 2943.836 254.390

[70.000 2830.887 253.479

lflO.O00 2620. I_2 251.661
190.000 2413.442 249.772

1g0.624 2400.675 249.652

196.124 2288.905 248.600

5-111

Z

FTISEC)

1311.391

1311.557

1311.570
1311.303

1311.232

1313.642

1331.477

1385,713 " -

1494. 762 _

1668.78_

1776.493

1914.805

2243.420

224R. 133

2675.234

_226.516

3890.278

4670.918

5576.960

5980. 270

5980. 270

59q3. 196
6497.696

7440.937

8424. 603

8515.806
8524.213

8549.044

8551.790

_552.09R

a552.0q_

8552. 098

8553. R66
R566,580

q576.322 ........

8680.752

8909.089

9143.845

9158.701

9290. 714

i :: IL



TAP,L F 5-XVII-B

( C['INTTNiJED l

D5-15551(I )-7

VEHICLF VFLF)CITY - INERTIAL C(IORDII_ATES

(ENGLISH UNITS)

EVFNT TIME FROM VEHICLE VELOCITY COMPONENTS

IST MQT X Y

iSFC) (F TISEC ) |FT/SEC )

200,000 2211,001 247,842

IGM EN 200.524 2200.502 247.739

IGM ON 201.250 21B5.977 247.5a5

210,000 2007,866 247,118

P20.000 1803.260 247.073

T_MCI 222.250 1757.149 247.068

230.000 1508,129 246.R43

240,000 1392.225 246,871

250,000 1185,510 247,076

260.000 q77,_83 247.345

270.000 769,209 247,612

280.000 559,044 247, R42

2QO.O00 347.336 247.992

_00.000 133.899 248.061

310,000 -81,472 248,019
_20.000 -299,050 247.867

330.000 -519.146 247.591

340.000 -742.062 247,188

350.000 -q68.095 246.645

360.000 -1197.505 245.581

370.000 -1430.794 244.450

3R0.000 -1668.354 243.37n

390,000 -1910.571 242,226

400.000 -2157.892 240.060

410.000 -2410.798 239.566

420.000 -2669.819 237.998

43_.000 -2935,533 236.233

440.000 -320q.562 234.262

450.000 -3489.585 232.081

460.000 -3779,373 229.661

470.000 -4067.632 227.094

480.000 -4_36,350 222,947

490.000 -4620.629 218.868

500,O00 -4£17.957 214,981

5|0.000 -5216.230 210.849

520.000 -5526.3R6 206.871

530.000 -5846.145 202.903

540.000 -6174.262 198.857

TR4 54R.429 -6457.624 195.372

S4B U[ 54q.129 -647q,_10 195,156

Z

(FTISEC)

9385,14l

9397,957

Q415,724

9633.355
9887.490

9945.435

10147.185

10412.810

10684.625

10962.972

11248.563

11541,657
11842.503

12151.361

12468,605

12794.707

13130,152

13475.415

13831.008

14197,579

14575.807

14966.349

15369,975

15787,523

16219.943

16668.502

17133.766

17617.613

18121,300
18643.718

19066,296

19502.601

19921,175

20254.967

20597.330

20948.608

21309,257

21679.,802

21999.913

22006.467

3
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TAP,! F 5-XVII-R

f CnNT INHED )

EVENT

S_' RI

S? SEP

S4B iGN

S4R qOT

$4_ UTT

- • =

S4RGCS 1

TR5

S4R Lt] I

PO INS

ORB GID

[H2VTO

S4BLUCF)

ORB NAV

TIMF FROM

IST MnT

{SFC)
549.22g

54q._04

549.304

54q.304

55n.000

552.429

554.929

556.500

55A.g29

56o.0n0

561.229

563.500

570.000

5_0.000

590.000

600.000

AIO.O00

620.000

6_0.000

64C.000

650.900

660.000

670.000

680.000

6R5.654

6_5.864

686.164

690.000

695.654

695.654

695.750

70C.OOO

700.750

705.864

705.864

706.750

744.864

772._64

704.750

900.000

O 5-I 5551 ( I I-7

VFHICLE VELOCITY - INERTIAL COCRDINATES

[ENGLISH UNITS)

VEHICLE VELOCITY COMPONENTS

X Y Z

{FTISEC ) {FTISEC ) {FTISEC)

-6482,251 195.13l 22005._05

-6484.454 195.112 22005.456

-6486.454 195.[12 22005.456

-6484,454 1q5.112 22005.456

-6504.742 [94,944 21999.730

-6575.476 lq4.354 21979.751

-6650.114 193.655 21975.07:3

-6698.783 193.122 21089.378

-671 I. 988 192.982 21993. 354

-6 806. 792 lot ; 894 22021 • 736

-6865.737 191.341 22032.9_2

-6918.898 190.317 22053,431

-7127.402 187.754 22112.103
-7451._24 184.600 - 22201.030

-7777.46l 181.835 - 22288.519

-8105.492 179.178 22375.2_4

"R435,7_7 176.5i6 22460.600

-8767.958 173.742 22544.952

-9102.427 170. fl24 22628.397

-g4_8.607 [67.?05 22710.62£

-9776._69 164.373 22792.009
-10118.997 160.919 22872.002

-I0461._21 157.410 22051._12

-[0803.937 153.761 230%0.554

-1C997.077 151.619 23075.354

-ll004.083 151.539 23076.510

-11012.451 151.455 23073.039

-[1117.663 150.403 23023.246

-|I272.068 148.85] 2294R.I63

-11272.068 |48.851 22948.163

-11274.680 148.826 22946.B81

-11390.400 147.653 22889.751

-[1410,79[ [47.446 22879.609

-|1549.5g4 146.031 22809.96_

-1154£.5£4 146.031 22R09.966

-1157_.593 145.785 22797.817

-12593.780 135.063 22251.390

-13327.064 127.002 21820.963

-I_88£.862 120.596 21467.425

--[6459.07l _fl.647 [9569.1fl3
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TABLE

EVFNT

5-XVl I-B

I [(1NT INUED )

D5-15551( I)-7

VEHICLE VFLNCITY - INERTIAL COORDINATES

{ENGLISH UNITSI

TIME FROM VFHICLE VELOCITY COMPONFNTS

IST MQT X Y

(SFC) {FT/SEC) (FT/SEC)

!002.750 -1_720.316 55.940

1100.000 -20605,036 23,993
1300.000 -23595,494 -43,092

1306,750 -23674.060 -45.358

1500.000 -25261.139 -109.189
1602.750 -25567.510 -141.634

1700.000 -25506.580 -170.846

1900.000 -24316.448 -224.758

1906.750 -24251.791 -226.406

2100,000 -21756.883 -267.948

2202,750 -19953,493 -285,135

2300.000 -17972.063 -297.935

2500.000 -13175.92£ -312.887

2506.750 -12999.486 -_13,114

2700.000 -7639.633 -3tl,726

2802.750 -4608.218 -304.750

2900. 000 -1675; 642 -294. 206

3100.000 4_80. 302 -260.934

3106. 750 4582.252 -259. 551

_300,000 10188.102 -213,356

3402.75C 1296R.198 -184.045

3500.000 15422.15l -153,693

8700.000 19789.222 -84.851

3706.750 19918.4_9 -82.407

3900.000 23044.627 -10.276

4002.750 24222.591 29.028

4100.000 25005.886 66.202

4300.000 25563.140 140.572

4306.750 25556.859 142.997

4500,000 24685.605 208.844

4602.750 2_690.052 240.312

4700.000 2242].459 267.274

4QO0.O00 [8904.Q22 312.570

4906.750 18766.421 313.836

5100.000 14328.658 342.081

5202.750 I164_.24q 350.466

5300.000 8952.074 353.954

550N.000 B076.457 347.2]6

5506.750 2873.284 346.682

5700.000 -2970.003 321.944

Z

(FT/SFC)

17421.035

15[48.266

9874.442
9684.949

4042.79I

935.781

-2019.224

-7970.068

-9154,946

-1347].704

-[6024.459

-18219.127

-21938.510

-22043.476

-24422.67£

-25170.373

-25532.848

-25207.o41

-2517[.042

-2]467.504

-22052.073

-204[0.190

-16208.098
-16048.936

-[1097.271

-_210.151

-5364.729

667°452

872.271

6663.251

9613.416

12277.022

17202.766

17353.556
21162.067

22745.997

23934,465

25366.,370

25390,15_

25379.027

J

J
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TABt E 5-XVII-B

I CONT INUED)

EVENT TI

i

8506

8700

RQOP

8900
9100

9106
qi00

9402
0500

9700

IST OPP ':)206

qq_n

IO00?

10100

ME FROM

ST MOT

I SFC 1

5807.750

5900.000

6100•000

6106•'750

6_300• 000

6402•750

6500.000

8700.000

67O6 • 750

6900.000

7002. 750

71 O0. 000

7300 •000

7306. 750

7500 •000

7602. 750

7700.000

7900.000

7906•750

8100 •000

8202•750

83on.ooo

8500.000

.750

.000

•750

•000

.000

.750

.300

•750

•000

.000

• 750

.000

• 750

.000

103on .000

10306.750

10500. 000

F)5-15551{ I )-7

VEHICLE VELOCITY - INERTIAL COCRDINATES

(ENGLISH UNITS}

VEHICLE

X

(FTISEC I

-6032. _2 7

RR50. 259
" 14236.644

-[4406.157

-18828.487

-20792.62C

-22368. 470

-24656.988

24710.637

-25563,764
-25471.898

-25035.RQ0

-23101.540

-2"4012,779

-19868._53

-17759.859

-[5519.863

-[029q.877

-10111.876

-4503.089

-1406.182

1544.465

7503.434

7699. 009

13040. 088

.... i561 7. q6q
L7844,675

21648.443

21756.662

242_8. 525

25047. 061

25469, 956

25274.053

25242.449

23662.497
z

22310.836
20726,701

16632.406

16476. 574

1160g,895

VELOCITY COMPONENTS

V

( F TI SEC )

302.014

279.074

220.570

218.353

149.238

108.735

68.630

-17.128

-20,06O

-103.536

-146.667

-185.952

-259.849

-262. 144

-321.067

-346.401

-366. 056

-392.000

-392.615

-397.426

-391.862

-381.416

-344.556
-342,065

-288.479

-253.035

-215.880
-130.39_

-127.3_R

-38.439

13.531

61.047

156._23

159.963

245.650

286.952

322.583

383.244

_84.963
424,083

Z

(FT/S[C)

24830,493

23972.319

21224.480
21[09.947

17287,868

14872.063

12381.017

6777. 168

6579.409

789,625

-2326.54q

-5245.527

-10988.478

-11173.296

-16115.345

-18413.662
-20337 •059

-23416. 126

-23497.868

-251Ro.106
-25539,949

-25531.038

-24450.45P

-24380.513

-21997.q26

-20250.370

-18117.388

-13609.425

-13435.624

-_139.948

-5132.588

-2215.652

3831.101
4033.290

9661.100

12464.509

14947.650

I9305.211

1o527.588

22756.03l
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r)5-15551(I )-7

TARLF

FVENT

2ND OPP

5-xv I I-R

I CONT IN,lED)

TIME FRflM

IST _nT

(SEC)

10602.750

lO?O0.hO0

lOgO0.O00

I09h_.750

11100.000

11P92.750

113on.9oo

1150o.o0o

11505.750

11700.000

11R02.750

1190_.000

IPlO0.O00

12106.750

12300.000

12402.750

12500,000

12700.000

12706.750

12900.000

13002.750

13100.000

|3BO0.O00

13306.750

13500.000

13602. T50

13700.000
13900.000

13906.750

14100.000

14202.750

14300.000

14500.000

14506.780

14700.000

14802.750

14900.000

15100.000

15106.750

15300.000

VEHICLE VELOCITY - INERTIAL COOROINATFS

(ENGLISH UNITS)

VEHICLE VELOCITY COMPONENTS

X Y

(FT/SEC } (FTISEC)

875R.747 436.487

5940.589 442.571

-58.959 437,355

-263.P72 436.761

-6054.635 408.339

-9024,214 384. 512

-11712. 920 356. 704

-16718.808 284.867

- 16872. 042 282. 129

-20792.794 196.382

-22446.546 145.889

-23706.2B1 95°769

-25294.339 -11.694

-25323.518 -15.373

-25466.057 -120.250

-24996.565 -|74.508

-24209,925 -223.961

-21595.359 -317.050

-21484.946 -319.942

-17768.994 -394.225

-15399.782 -426.182

-12946.2_2 -450.992

-7398.626 -483.921

-7202.353 -484.587

-1438.062 -4W0.851

1676.187 -483,996

&601.115 -471.019

I0380.879 -425,120

10567.527 -423.137

15578.205 -355.282

17925.508 -311.176

I9902.779 -264.977

23112.976 -158.851

23199.561 -155.057

25029.351 -42.494

25472.846 19.244

25544. R_8 77.848

246B1.167 195.614

24575.786 199,466

2234C.290 304.287

Z

(FT/SEC)

23996.625

24843.745

25543.227

25541.941

24816.373

23998.475

22703.773

19322.385

19188.158

14859.401

12224.620

9562.510

3726.792

3524.239

-2321.300

-5400.429

-8242.193

-13702.651

-13875.167

-18395.135

-20419.I04

-22055.693

-24479.092

-24537.488

-25530.264

-25514.739

-25151.470

-23365.0_4

-23281.161

-20271.716

-I8228.231

-16044.985

-10921.469

-10736.|81

-5187.992

-2109.002

834.312

6808.035

7004.803

12398.671
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D5-15551( I )-7

TABLE 5-XVl II-a VEHICLE POSITION

(METRIC

FVENT

GRR

I_T MOT

TTL INIT

MAX O

CECO

MAX F/M

TB%

_P UI

SIC RI

£IC £EP

SP IGN

£2 qOT

$2 [JTT

INT J

LET J

TIMF FROM

IST MOT

(SFC)

-17.250

_.0

0.398

lh.O00

11.375

20.000

30.000

40.300

50.000

60.000
64.750

70.000

80.000

80.125

qO.O00

100.000

110.000

120.000

130.000

1_4.000

I_4.000

1_4.125

140.000

150.000

15q.125

150.924

160.000

160.424

160.624

160.6g4

16C.694

160.694

162.324

164.324

164.924

170.qO0

180.000

190.000

190.624

196.124

VEHICLE

X

IMETERS)

62.

62.

62.

172.

207.

555.

1282.

2436.

400q.

6351.

7647.

9254.

12850.

12go0.

171q5.

22306,

28[81.

34831.

422q4.

45521.

45521.

45624.

50567.

59405.

67q74.

68748.

68822.

69234.

6942g.
69496.

69496.

69500.

71068.

72960.

73522.

78177.

86886.

g499g.

q5486.

996R0.

- EARTH-FIXED COORDINATES

UNI TS)

POSITION CCMPONENTS

Y

(METERS)

O.

O.

O.

5.

8.

26.

42.

55.

64.

69.

71.

73.

76.

77.

81.

88.

102.

123.

154_

170.

170.

171.

19q.

260.

3_3.

340.

341.

345.
347.

347.

347.

347.

363.

382.

388.

441.

556.

687.

696.

776.

Z

(METERS)

-0.

-0,

-0.

-I.

-I.

-I.

23.

148.

515.

1306.

1890.

2729.

5016.

5052.

8447.

13363.

20120.

2q064.

40557.

45959.

45959.

46136.

54904.

719q2.

90249.

91981.

92146.

93074.

93513.

93666.

93666.
93675.

97247.

101633.

102952.

114189.

1368_7.

160189.
161670.

174846.
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TABI_ F 5-×VII I-A

{ CnNT TNUFD)

05-t5551( I I-7

VEHICLE POSITION - EARTH-FIXED CO(]RDINATFS

{METRIC UNITS)

EVFNT TIME FRflM VEHICLF POSITION COMPONENTS

IST MOT X Y

ISEC) {METERSI (METERS)

POh. O00 102531. 835.

lfiM EN 200.524 102010. R44.
I_M ON 201.250 103432, 855.

210.000 10949I. I003.

220.000 115873. IIq5.

T£MCI 2P2.250 117229. I242.

230.000 121678. 1413.

240.000 176904. I659.

250.000 111553. 1q34.

260.000 135623. 2240.

270.000 139113. 2578.

2£0.000 142021. 2950.

290.000 144_44. 3358.

_00.000 146031. 3801.

_10.000 147228. 4282.

320.000 147780. 4801.

330.000 147733. 5361.

340.000 147082. 5062.

350.000 145920. 6606.

_60.000 14393a. 7294.

_7_.000 141433. 8026.

380.000 138P92. 8804.

390.000 13450_. 9632.

400.000 130060. 10510.

410.000 124946. 11441.

420.000 119148. 12427.

430.000 112651. 13470.

440.000 I05436. 14571.

450.000 97487. 15734.

460.000 88782. 16961.

470.000 79297. 18251.

480.000 69086. 19600.
490.000 59150. 21009.

500.000 46432. 22476.

510.000 33910. 24001.

520.000 20592. 25586.
530.000 6419. 27233.

540.000 -8_22. 28946.

TB4 548.429 -P1991. 30441.

S4R UI 549.129 -23130. 30568.

Z

(METERS)

184264.

185546.

187325.

2090£3,

234669.

240533.

261039.

2_8212.

316207.

345046.

374749.

405341.

436846.

469290.

502698.

537009.

572521.

608904.

646551.
685225.

725054.
766073.

808324.

851850.

896696.

042910.

090545.

1039658.

i090307.

1142558.

1196284.

1251355.

1307805.

1365407.

1424082.

1483860.

1544771.

1606847.

1660098.
1664557.

3

)
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J

F

L
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m

=
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i _

TARLF 5-×V IT I-A

( CL-JNT [NIIED |

D5-15551li)-7

VEHICLE POSITION - FARTH-FIXED

(METRIC UNITS}

EVFNT TIME FROM

_" IST MO_

{£EC1

$7 RI 54q.229
F_ 54q.304

549".304

$2 £FP 54q.304
550.000

S4B [_N 552.429

S4B gOT 554.929
IG_ _S 556.500

S4B [ITT 556.929
560.000

S4B UCJ 561.220
56 .5oo
570.000

580.000

5QO.O00

600.005

_lC.O00

6?C.000

6_C.000

A40.O00

650.000
660.000

670.000

6_e.ooO

S4BGCS|

TR5 ......
-- =

S_ LUT

PO INS

6A5.654

6A5._64

6R6.164

6qO.O00

605.654

6q5.654

6q5.750
700.000

700.750

705.864

705.864

706.750

744.864

77_.864

794.750

900.000

COOPDINATES

VEHICLE POSITION

X

{METERS)

-23203.

-23416.

-23416.

-23416.

-24554.

-28555.

-327P3.

-3517n.

-36005.

-41_41.

-4_4AI.

-474[7.

-58q90.

-775_7.

-q6960.

-117296.

-138539.

-160696.

-1_]772.

-207774.

-232706.

-25_575.

-285393.

-313156.

-329270.

-329_74.

-33073_.

-341R46.

-358422.

-358422.

-358706.

-371_2g.

-373571.

-388q72.

-388q72.
-391660.

-512_t.

-608_25.

-687796.

-1114764.

CCMPONENTS

Y

( MF TERS)

30586.

30599.

30599.

30599.

30725.

31166.

31623.

31912.

_tOqt.

32560.

32789.

33214.

34446.

363£5.

3g_Rl.

40435.

42543.

44720.

46952.

49243.

51594.

54004.

56476.

5900£.

60466.

60521.
60509.

6159q.

63087.

63087.

63112.

64240.

64440.

65810.

65810.

66049.
76651.

84852.

91496.

126137.

5-119

Z

( NET ERS }

16651q5.

1665672.

1665672.

1665678.

1670115.

16_5579.

1701_8.
1711494.

17i4224.

1733810.

1741653.

1756166.

17q7794.

1_62111.

1926755.

1091728,

2057026.

2122649.

2188596.

2254865.

2321456.

2t_8367.

2455596.

2523146.

2561482.

2562907.

2564044.

2590962.

2629224.

2629224.

2629£72.

2658561.

2663617.

2698046.

2698046.

2704000.
2057565.

3140397.

3281139.

3928625.



TAF_LE

EVFNT

=

5-×VII l-A

I CANT INUFD)

D5-15551(I)-7

VEHICLF POSITION - EARTH-FIXED COOPDINATES

{MFTRIC UNITSI

TIME FRnM VFHICLE POSITION COMP_NFNTS

IST MnT X Y

(SFC) {MFTFRS} (METERS}

1002.750 -1602630. 163727.

1100.000 -2123120. 202016.

1300.000 -3345656. 285630.

1306.750 -3380050. 288499.

1500.000 -4720924. 369278.
1602.750 -5464301. 409487.

17_0,000 -61793?8. 444386.

19CC.000 -7647507. 502193.
1006. 750 -7696440. 50374P.

P 100. 000 -90_ 1523. 534474.

2202.750 -Q724451. 5387Q4.

2300.000 -10320242. 53426I.

2500.000 -11380759. 406503.

2506.750 -11421710. 4g4535.

2700.000 -12206210. 418600.

2R02.750 -12513324. 362927.

2000.000 -12728578. 300793.

3100.000 -12q30725. 146348.

3106.750 -12g_lTg6. 140567.

3300.000 -128_2664. -38463.

3402.750 -1260Qq75. -142370.

3500.000 -12351008. -244596.

3700.000 -115qR610. -460678.

3706.750 -11568379. -467094.

_900.000 -10583406, -673638.

4002.750 -g975_54. -777288.

4100.000 -9356512. -8694Q0.

4300.000 -7979666. -1034224.

4306.750 -7931385. -1039081.

4500.000 -6522117. -1154752.

4602.750 -5765735. --1195726'

4700,000 -5057129. -1219843.

4900,000 -3658274, -1220983.

4906.750 -3613062. --1219834.

5100.000 -23q5715. -1153092.

5202.750 -1821044. --1090841.

$300.000 -1332693. -1015058.

5500.000 -522]79. -RI0035.

5506.750 -499959. -802023.

_700.000 -5274. -545487.

Z

(MET ERS )

4507567.

5000055.

5R18679.

5841367.

6343088.

64_9829.

654677 7.

6419541.

6409505 o

5968047.

5616941.

5215507.

4200476.

4162Lr20,

2074832.

2283288.

|601060,

149014.

99509.

-1307673.

-2033746.

-2695335.

-3943q97.

-3c)82q46.

--4990898,

-5432734.

--5783657.

-6282912.

-62q4308,

-6464294,

-6430557,

-6319635.

-5857323.

-5836423.

-51017_9.

-4611837.

-40Q2169.

-2880227.

-2836501,

-1527605.

J

9
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D5-15551(II-7

J
T/_BLF 5-XVIII-_

( CQNT INUFrl 1

FVFNT

$ST DPP

T IME FROM

IST MOT

(SFCI

5R02.750

5900.000

6100.000

6106.750

6300.000

6402.750

650n.000

6700,000

6706.750

6qOn. OOO

700_.750

7IOO.O00

730n.000

7_0a.760

7500.000

7607.750
7700.000

7qO0.O00

7006.750

8100.000

£2O2.750

R3OO.O00
8500.000

8506.750

3700.000

8802.750

8qO0,O00

qlO0.O00

q106.750

93O0.0O0

_40_.750

9500.000

g700.O00

0706.750

OoO0.gO0

10O02.?50

lnlO0.oO3

lO_OO.ono

103_6.750
105CO.OnO

VFHICLF POSITION - F4RTH-FIXED COORDINATES

(METRIC UNI T_)

VFHICLF

X

(mETffRSI

137334.

192771.

61R01.

51671.

-391746.

-743457.

-114532£.

-216[364.

-2Ig0667.

-3389047.

-4082358.

-4766£36.

-62255_1.

-6275311.

-7691788.

-842!£4Q.

-9091757.

-|6355_42.

-1039_517.

-II41RORS.

-l|R6R475.

-12227465.

-12742551.

-12754651.

-12937512.

--1290935_.

-12892586.
-1234455q.

-12323691.

-115_416.

-11092120.
-I0566303.

-9335426.

-9299o14.

-7955674.

-7211331.

-64q63q3.

-5030_9l.

-49821gR.

-_632734.

PDSITTCN COMPORFNTS
Y 7

( ME TERS I (NETERS !

-390042. -80024q.

-232964. -102975.

112371, 1322011,

124301. 136Q256.

472473. 2675792.

656750. 3321106.

827346. 3890317.

t156149. 4905268.

1[66545. 4935410.

1438409. 5670204.

1559085, 5953168.

16552Rq. -6147556.

17qOR07. 6314440.
17q3806. 6_14526.

1q_2944. 6163794.

[815741. 5_65255.
1774556. 5704686.

16t40151 4q61755.

1606847. 4932152.
1355540. 3973847.

1187720. 3387247.

10091_8. 2791923.

590698. 1476376.

575333. 1439422.

11979_. q3907.

-134500. -61969_,

-378773, -1285967.

-87_51 q. -25939 71.

-895077. "2636031.

-1351613. -3?65273.

-1575313. _4294728.

-1770656. "4742220.

-2110267. -54771o2.
-2120072. -5407322.

-2368613. -_q35083.

-242594Q. -6055160.

-2468782. " ==6094925.

-2459911, -5050826.

-2457202, -5940728.

-2317987. -5512110.
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TARLE 5-XVIII-A

( CONTINUED|

EVENT TIME FROM

I.ST MF)T

ISFC)

10602.750

10700.900

10q0C.000

10a06. 750

11100.000

1120,2.750

1 1300,000

1150_. O00

11506,750

1 1700. 000

i1902.750

11900.9_0

12100.900

1210_,. 750

1230r_.000

12402,750

125Q0,000

12700,000

12706°750

12900,000

I_002, 750

13100.000

1 !_00. 000

13306. 750

13500.000

1_02.750

1"_700. 000

13900.000

13906. 750

14100,000

14202.750

14:_00. 000

1450.0.000

14506.750
14700.000

2ND OPP 14_02,750

1.4900.000
1 Sl 00.000

15106,750

18300.000

r_5-15551(1 )-7

VFHICLF POSITION - EARTH-FIXFf_ CooPr_INATES

(_4ETRIC UNITS}

VFHICLE

X

(mETERS)

-2963702.

-2372050.

-I 312034.

-128042].

-505928.

-204079.

6100.

197950,

198678.

59A94.

-137790,

-4013_8.

- 116?956.

-1193407.

-2186736.

-2798_56.

-3421278.

-4804422.

-4852R_6.

-626640_.

-7024163.

-7733428.

-9131454.

-91765£3.

-1038qQ60.

- 1cq61730.

-11445527.

-1224501_.

-12267019,

-12748247.

- 128_2722-.

-12929067.

-12781t56.

-12770411 •

-12309469.

- [1 948781,

-11538870.

-10508429.

- 10469703.

-9270336 °

POSITICN COMPONENTS

Y

(METERSI

-219411_.

-204628").

-1655409.
-1640326.

-1162878,

-877822.
-592401,

27265,
486.62,

663751.

986133.

1282746.

1R49849.

1867689.

2332487.

2538001.

2701806.

2934405.

2939653.

3013808.

2991943.

2031578,

2_6879£2,

_677028,

229217_,

2_035108,

1761905,

t122683,

1099572,
406582.

20704,

-349302.

-1105216,
-1130237,

-1819977.

-2158210.

-2454103.

-2971567,

-2986617.

-3341949.

Z
{ _FT FRS 1

-5170406,

-4R32689,

-3859709.
-3824354.

-2731572.

-2998350,
-1475440.

-154_62.

-109419.

1165858.

1822396,

2419902 •

3546156.

3581265.

4489745.

4_8R243.

5205240.

5658885.

5660345,

5_30212.

5£J5842.

5712962.

5315249.

5297155.

4658993,
423209 1.

3778664.

2719422.

2681165.

1534770.

£96516.

2q3844.

-9715_6.

-101_250 •

-2160919.

-2744284.

-32532_ 17.

-416o539.

-4107013.

-4875667,

:)
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D5-15551l I)-7

TARLE 5-XV IT T-_

EVENT

GRR

1ST mOT

TBI

Tit INTT
= =

=

MACH I

MAX 0

CFCQ

= _

MAX F!M
TB3 .....

slc rt 16o.
-Co :7

16_,.

%IC £FP

S2 _OT
g2 tJTT

TIME FROM

IST MOT

[£FCI

-17,250

0,0

0,39a

I0,000

11.375

INT J

20.000

!0.000

4n.nOO

5n.O00

_Ù.oOO

64.750

70.000

_n.o00

80.125

90.000

IO0.O00

110.000

t 20. 000

130.000

1 _4.000

134.000

134,125

140.000

150.000

159.125

15q.924

160.000

424

624
604

160.604

160.694

16P.324

164.324

164.924
=

170.000
1.80,000 ....

190,000

190.624

1Q6.124

VEHICLE PO

(

VF

X

( FFF

SITION -

ENGLISH

HICLE

T)

202.

202.

202,
563.

67_.

lR2n.

4207,

7992.

13450.

29838.
250_.

30_62.

4215£.

42321.

56414.

731£1.

92457.

114276;

13q76I.

14934_.

149346.

14968£.

165q02.

194097, .......

223010.

225552,

225794.

227147.

227784.

228007.

228007.

228019.

233164.

23q371.

241213.

255485.

2_5058.

_I1677.

313275.

327033.

EARTH-FIXED COORDINATES

unltsl

CCMPONFNTSPOSITICN

Y

(FEFTI

I •

I,

1.

16.
25.

84.

139.

ISO.

209.

22£.

234.

240.

251.

251.

265.

290.

334.

403.

505.

55_.

558.

560.

652.

852.

lnO2.

1116.

lllq.

1132.

1138.

l14n.

1140.

1140.

1191.

1255.

1274.

1447.

1824.

2254.

228_.

2545.

l

{FEFT)

--Om

--0,

--2.

75.

485.

16_9.
4285.

62C0.

8955.

16458.

16573.

27712.

43843.

66010.

95353.

133,361.

1507£5.

150785.

151365,

180130.

236193.

296093.

B01774.

302317.

395362.
306800.

30730_.

307303.

307331.

310052.

33_442.

337769.

374636.

44804 1.

525555.

530415.

573641.

= _3:
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D5-I5551( [I-7

TABLE

EVENT

[GM EN

IGM ON

TSMCI

5-XVlI I-B

{CnNTINUED}

T IME FRDM

IST MnT

[£FC)

200°000

2O0.524

201.250

PIO.O00

220.000

27P.250

23h.000

240.000

250.000

260.000

270.000

2RO.O00

2qO,O00

300.000

_I0.000

320.000

330.000

340.000

35O.000

360.000

370.000

380.000

390.000

400.000

410.900

420.000

430.000

440.000

450.000

46Q.Q00

470.000

480.000

49_.000

5on.ooo

510.000

520.000

530.000

540.000

54_.429

54Q.12Q

VEHICLE PIISITION - EARTH-FIXFD COOROINATFS

(ENGLISH UNITS)

VEHICLE POSITION CCMPONFNTS

X Y

FEETI [FEET)

336387, 2740.

337630. 2768.

339344. 2805.

359222. 3290.

3R0160. 3920.

384611. 4074.

309204. 4637.
416353. 5443.

431605. 6345.

444957. 7349.

456406. 845q.

465q47. q680.

473571. 11016.

47q269. 12470.

483030. 14048.

484842. 15753.

4R4688. 17589.

4R2552, 19561.

478411. 21673.

472242. 2392q.

464020. 2633[.

453714. 28886.

44128q. 31601.

426707. 34483.

409929. 37537.

390906. 40772.

369588. 441q2.

345_20. 47807.

319839, 51622,

291278. 55646.

260164. 59878.

226660. 64305.

100780. 68026.

152337. 73739.

111283. 78742.

67558. 83943.

21060. 89349.

-28288. 94967.

-72149. 9q_73.

-75886. I00287.

Z

(FEETI

604540.

608747.

614584.
685968.

769911.

780151.
856427.

945577.

1037425.

1132039.

12294qi.

1329859.

I433223.

1539665.

1649273.

1762135.

187834q.

I99801I.

2121230.

2248115.

2378784.

2513363.

2651983.

2794784.

2941916.

3093538.

324982|.

3410950,

3577121.

3748548.

3924818.

4105497.

42q0699.

4479681,

4672185,

4868307.
5068146.

5271808.

5446514.

5461146.

.A
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TAB!-F s-×vtt t-a

I CONT INUFD }

EVFNT T IMF

]ST

FROm

MOT

IgECI

54q.229

549.304

54_.304

54q.304

550.000

55P.429

554.929

556.500

556.92_

560.000

561.229

563.500

570.000

5RO.nO0

59n.000

_00.000

_I0.000

620.000

630.000

pn INS 605.654
6q5.750

:: _ : 700.300

700. 750
: .... " 705. 864

705. R64

£1RR GlD 706.750

LH2VTO 744. £64

S4_UCO 772.864
QR_' N_V 794.750

000.000

VFHICLF

D5-15551(I)-7

POSITION " E&RTH-FIXED

IENGLTSH UNIISI

VEHTCEE POSITION

X

[PFET)

-76421.

-76_23.

-76_23.

-76_24.

-80559.

-93683.
-10735£.

- -11604_.
-11R423.

-135632.

-142589.
-15556_.
-19_537.

-2_35_.

-11£112.

-3848_9.

-4_4525.

-52721 _.

-602928.

-681674.

-763471.

-84£345.

-935_2_.
1027413.

-10802_3.

-10_2265.

-1085100.

-1121540,

-1175927,

-1175927,

-1176£55.

-1218271.

-1225626.
-1276154.

-1276154.

-1284972.

-1682712.

-19q7457.

-2256548.

-3657362.

COflRDINATFS

CAMPONENTS

Y

(FEET!

100347.

100391.

100391.

100301.

100805.

102252.

103750.

104698.

I04057.

I06823,

I07575.

108970,
113011.

119374.

125o2_.

132662.

139594.

146720.

154041.

L61558.

169270.

177180.

185287.

|q3594.

198380.
1g8559.

198_14.
202097.

206977.
206977.

207060.

210761.

211417.

215913.

215913.

216695.

251481.

278385.

300185.
413834.

Z

(FEET)

5463237,

5464804.

5464804.

5464824.
5479380.

5530114.

5582309.

5615137.

5624+395.

568_352.
5714084.

5761701.

58_8275.

6109287.

6321376.

+6534540.

6748774.

6964072.

7180434.

7397852.

7616324.

7835849.

8056419.

827803_.

8403811.

940848 _ .

8415171.
q500531.

8626364.

_6_6064.

g678180.

8722312.

R73£902.

8851R56.

8851856.

8871591.
9703_9S.

10_03140.

10764891.

12880l_.



TABI. F

FVENT

5-XV fI f-R

{£ONT INUED }

D5-15551[11-7

VEHICLF POSITION - EARTH-FIXED COOPDINATFS

(ENGLISH UNITS)

TIME FROM VEHICLE POSITION COMPONENTS

1ST MnT × Y

(SFC| [F_FT) (FFET|

1002.750 -5257972. 537162.
1100.000 -6965617. 662782.

1300.000 -10976560. 037107.
1306.750 -11121£85. 946520.

1500.000 -154_q268. 1211540.

1802.750 -179274qR. 1343462.

1700.000 -20273_86. 145795q.

lqO0.O00 -750q0542. 1647615.

lq06.750 -2525078fl. 1652697.
PlOO.000 -296965gq. 1753523.

2202.750 -31904365. 1767698.

2300,000 -33859062. 1752826.
2500.000 -37367977. 1628946.

2506.750 -37472801. 1622490.

2700.000 -40046622. 1373361.

280).750 -41054?12. 1190706.
2900.000 -41760425. 986855.

3100.000 -424236_9. 480145.

3106,750 -42427152. 461162.

3300.000 -420034gi. -1261gi.

3402.750 -41371308. -467092.

3500.000 -40521879. -802481.

3700.000 -_8058182. -1511412.

3706.750 -37q5399Q. -1535412.

3900.000 -34722459. -22|0100.

4002.150 -3272q17g. -2550156.

4100.000 -30697218. -2852657.

4300.000 -26180006. -3393122.

4_06.750 -26021604. -340g060.

4500.000 -21308021. -3788555.

4602.750 -18916452. -3922986.

4700.000 -16591630. -4002[0q.

4900.000 -12002210. -4005848.

4908.750 -11853877. -4002082.

5100.000 -785qq5q. -3783109.

5202.750 -5974553. -3578874.

5300.000 -4372_52. -3330242.

5500.000 -1713843. -2657595.

5506.750 -1640284. -2631310.

5700.000 -17302. -1789654.

Z

(FEET)

14788605.

16404_81.

19090153.

19164589.

20_10_56.

21288808.
21478926.

21061486.

21028558.
19580207.

104282_5.

17111244.

13781091.

13655577.

0759047.

7491101,

5252822.

488891.

326471.

-42q0266.

-6672394.

-8862964.

-12939622.
-13067407.

-16374337.

-17823q32.

-18q75254.

-20613228.

-20650617.

-21208313.

-21097628.

-20733711.

-19216939.

-19148371.

-1673A 15 I.

-15130700.

-13425751.

-9449564.

-9306106.

-5012025.

b
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:_=

TAR! F

EVFNT

_i IST OPP

__ =

....

5-XVIII-R

(CONT INIJFD )

T IME FROM

IST mOT

ISEC}

5,q02. 750

59O0.000

6100.000

6106.750

63_0.000

6402,750

65C0.000

6700.000

6706.750
6900.000

7002.750

710_.000

7300.000

7306.750

7500.000

7602.750
7700.000

7900.000
790&.750

_1oo.ooo
8202.750

£30c).000

8500.000

8506.750

8700.000

8aop.75o

8900.0O0
91 00.000

9106.750

9300.000
0402. 750

q500.O00

9700.000

8706,750

qoOO.nO0

100N2. 750
I01O0.000

lOgO0. 000

I0306.750

10500.000

F)5-I_551(I }-7

VEHICLF POSITIQN - EARTH-FIXED COOPOINATES

(ENGLISH UNITS)

VEHICLF

X

{ FEET)

450569.

632451.

202760,

169524.

-1285255.
-2439163.

-37576_R.

-70qtOql.

-7216755.
-1111qq20.

-13393564.

-15639225.

-20424969.

-2058_290.
= -25235460.

-276_7q01.

: " -_9828599,

•- 33973236.

-34102745.

-37460908.

_-_8938566.

-40116354.

-41_06_71.

-41£45313.

-42445907.

-423535_8.

-4200_234.
-40500520,

-4043205A.

-38013242.
-_63q1470.

-34666350o

-3062803R.

-304£2002.
L2610t2q#.

-2365922_.

-71_13624.

-1650554_.
-16345792.

-tlq1841o.

POSITIDN CCMPONENTS

Y

|FEFT}

-1279666.

-76431q.

36_670.

40810_.

1550108.

21546O1.

2714390.

3793138.

3827248.

471qtBq.

5115110.

5430738.

5R75351.

5885101.

6013597.

5957155.

5822035,
5295324.

5271800.

4447309.

3896720.

3310085.

1037328.

1887576.

.... 393040.

"441272.

-1_42694.

-28822R0,
-2936605.

-4434425.

-5168348.

-5809237.

-6923447.

-6955617.

-7705424.

-795914o.
-8099680.

-8070573.
-8061982,

-7604946.

l

(FEET1

-2625488,

-337844.

4337306.

4402309.

8778549,

L0896018.

12763506.

16093399.

16192290.

18603031.

19531390.

20160147.

20716665.

_0716949.

20222422,

1Q57104£.

18716161.

16278723.
[8181600.
1_0_7556.

11113015.

4843752.

4692984.

3o8o 3.
=2033t18,

-4218724,
: _851023q.

-R648395.

-12353259.
-14090315.

-15558466.

-I 796979 1,

-18035835.

-1047_057.
-19866010,

-100Q6475.
-lq523709.

-19490579o

-18084351.

iii_

:!qii_ji;i
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_5-15551([I-7

TARLF 5-XVTII-_

ICONTTNUFD)

VFHTCI. F POSITION - FARTH-FI×En

(ENr, I.ISH UNITS}

C_ORDINATES

FVFNT

2ND OPP

TTmF FROM

I£T MOT

(SECt

1,0602.750

107C0.000

lnOO0.O00

Inq06.750

11100.000

11202.750

II%00.000

11500.000

115O6.750

1170_.00n

118O2.750

IlQO0.O00
1210n.qOO

I?106.750

12300.30_

124_2.75_

12500.000

12700.300

12706.75O

12qnn.ooo

13_02.750

1BIOO.O00

13300.q00

1_306,750

13500.000

13602.750

1_7Q0,000

l_900.OON

1_90_.750

14100.000

14_02.750

14300.000

14500.000

14506.750

14700.000

[4q02.750

14900.000

15100.000

151_6.750

I_00.000

VEHICLE

X

(FEET}

-_7P 343].

-77q2316.

-4304574.

-42_Cq57.

-165_53q.

-669551.

20014.

64Q443.

6518_2.

196503.

-452067,

-1316_rq.

-38155m4.

-_q15674.

-7174_I.

-q[£0960.

-112246_4.

-1 576253R.

-15921541,

-20559065.
-23Q45154.

-25372140,

-2q£sq_B7.

-30106qOq.

-34087795.

-35962C39.

-376q0941,

-4_17384_.

-40246|25.

-418P&o57.

-42266147.

-42421153.

-41qB2Q97.

-41 897673.

-4C355397,

-3q20203?.

-_7857185.

-3447647&.

-3434q4Iq.

-_04144_8.

POSITION CCmPONENTS

Y

(FEET)

-7198535.

-671354R.

-5431131.

-5581647.

-3815215.

-2879993.

-1943574,

89454.

150652.

2177662.

3235345.

420848_.

6069057.

6127500.

7_52517.

8325774.

8864194.

q627_13.

9644552,

9887822.

9816085.

O618037.

£q18837.

8782907.

7520271.

6676£6_.

5780529.

368_3_2.

q60751R.

1333920.

6792R.

-1146300.

-3626037.

-_708128.

-5q71054.

-7080742.

-8051518.

-Q749234.

-9798612.

-10964400.

Z

(FFFT!

-16992801.

-15756£54.

-12663088.
-12547092.

-8061850.

-6884_50,

-4840684.

-506438.

-358_86.

38249q2.

5978988,

7930311.
11634370.

11749556.

14730133.

16037544.

17077558.

18565894.

18600214.

191279o4.

Iq048039,

18743315.

17438481.

17_79118.

15P_5411.

13884_13.

12307103.

8921988.

8796473.

5035335.

2041326.

03124q,

-_187454.

-3324311.

-7119152.

-9003556.

-10673283.

-I3679591.
-13769727.

-15096282.

5-128



D5-15551(I }-7

TA_I F _-XTY-A

FV_NT TlmF FROM

I£T _nT

ISECI

GPR -17.950

I£T '_FIT n.O

- T_l r.3q_

fT ]
.... --:_ ._.__=__-

MAEH 1

= MAx 0

i

SIC SEP

Sp TGN

INT J
i_F_T J

.000

40.000

50.000

6e. O00

64.7_0

70.000

80.000

£n.125

qn.O00

100.000

110.000

12n,O00

130.000

1 _4 .qO0

134,00o

t_4.175

14n. OOO

150.000

159.125

l_q,gP4

160.000

I_n.424

160.624

160.604

160.604

16_.694

162.324

164.324

1_4.q24

lVn. O00

1£0,300

IQO._O0

190.624

1q6.124

VFHIC, LF VEt OCITY- EAqTH-rlXFO CFIORD|NATEq

(_4FTR IC UNITSI

VEHICLE VE LflC ITY

x

(M/SE r )

0.')

0.0

2_.574

21.360

54,24_

_2. 640

139.469 - "

lq4.4q6

256. c164

3?3. q4_

3q6.265

397.pn_

47P.F_76

549,962

626.02l
7n4.66o

7£ q. 7_6

824._04

924. 304

R25.41 ¢

85A.48R

911.714

066. R41

qTt.70O

972. 124

971. 532

970.95q

ghq.455

96q.455

969.456

954.704
q37. 957

9_.606

901.183

_40. 800

78L ,9o5

778.065

746.62£

7

5-129
• ift,

C EI_P[INE NT S

Y

lM/SEC 1

0.0

0.0

0.000

1.764

2.154

1._3_

I .464

1.065

0.707

0.4S6

0.3_o

O. 330 - -
n. 331 _ :

0.332

0.553

1,02_

1.711

2.535

3. 749

4. 332

4.332

4,350

5.214

7.044

0.075

9.273

9.291

9._72
9.400

9.410

9o410

9.410

9.622

9.£8o

9.973
10.720

[2.292

13.9_2

1/,.059

15.01o

Z

(M/SFC)

0.0

0.0

0.002

-0.15_

-0.193

0.417

5.61[

21.835

54.622

[07.074

139.57l

280,595

2£2.020

411,156

577.09R

77£.967

1015.413

1412.08l
1412.0£1

1415.9_7

[56_.852

1854.602

2152.£63

2180.512

2tR3.06I

2190.505

2[91.414
2191,506

2101,506

2191.506

21o2.014

2195.843

219£.791

2230.4[g
2700.664

2370.O64

2_75.479

2415.621



TABLE

FVFNT

T£MC1

( CqniT TMIJFD )

TTMF FRqM

1£T MAT

(%FCI

200.300

200.526

201.)50

210.000

220.q00

222.250

230.000

240.000

250.000

26n,aO0

270.q00

)£O.nO0

20_.300

_10,000

329.300

3!n.000

34_.,300

350.3n0

_6n.}O0

370.000

3£n.000

3_0.000

40_.300

410.000

429.300

4_nlqOO
449.900

450.300

4AN.OOO

470.000

4_0.000
49n.000

50n.oon
510.O00

529. 300

530.000

54n.000

54£.429

540.129

_5-t£551 1TI-7

VFHICL r VFt 3CTTY - EARTH-FIXE r) CfI[;!_DINATEg

(METqIC IJNITS)

VFHTCLF VFLQCITY CCMPQNFNTS
× Y Z

{ M/SFC I { M/SI=C ) ( M/S FC)

72'_. 557 15.711 2444. 391

721. 585 15.8C5 244£.252

717.474 15.937 2453.659

667. 079 17.055 2519.956

699. 324 20. 526 2597.4£ 1

596.330 21.123 26t5. 173

551.5R3 23. 162 2678 .Rt3

403. 786 26.001 2758.064

435. 929 29. 022 2841 •316

377. )qR 32. 104 2926. 673

BIG. _)2'_ 35. 503 3014. 353

2&l .,,26 38. 943 3104.43;{

203._6:_ 42.504 9197.006

144. °10 46. 102 B292. 137
84. o94 50. 003 338o. 943

2q. 349 53.942 3400.595

-_.4; 910 =;R.012 35c_4.200

-qq. 565 A2. 219 3709.941

-156.905 66. 566 3810.967
-2lq. 167 70.044 3924.4£1

-2R2. P 19 75.502 4041. 694

-34_. _56 £0.283 4162.812

-411. _,n I 95.283 4288.075

-477.712 90.4:{6 44 17.74_

-545. B7£ 95. £11 4552.117

-614. Sl q 101.3R7 4691.526

-6£_. _8') 107.173 4836. 336

- 757. q52 I I3. 180 4986.046

-£32.3_q 119.426 5143.£10

-qOo. 12/, 1)5.908 5306.603

-q_{_. o32 132. 024 5439.117

-1056.60_ 1 _7.8_9 5575.770

-11_1. g_5 143. 827 5707.327

-121 l. 640 149.58:3 5813. 324

- 1 20 t. 446 155.453 5022 .oq6

-1 *,74.'_75 161.50_ 6033.85g

-1463. 320 167.07_ `6148.734

-154*3. P;tq 174.559 A266.£7£

- 1624. 250 180.274 6369.035

-1630. 206 1a0.652 6371.404

q
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k

L

TABI. F 5-X TX-A

( r'PNT I[ N[JErl )

FV F f_!T TIr MF FR rl_"

IST UOT

(SFCI

S2 Pl 54q.22q

_;4q. 304

54g. 3_4

S,7 _FP q4Q.'304

SSn. 003

q4P, | _ _*.! _52.42-q

£4B qOT 554.920

!q:4 _s 55_.50n
_4B IITT 55_.979

560. "}Oq

s4_-__Jc.J _61.P2q

_7P.00")

5Rn. qnO

5qO.OOO

6P_.0_0

61_.000

620.000

64_ .Otto

65n. 90;)

68Q. 300

670.')00

6_C.O00

TRG 6£_.864

S4B LUT 6R6.]64

aqn. ,i')o

6q5._54

PC lNq 695.654

: 6a5. 750

700.000

70C. 750

705.R64

705. _64

f],RR C,_R 704.750

[H2VTn 7",4. q64

S4Rt LIC_I 77?.864

n_£ u_v zq4.7so
goq.o00

VFHI'CL F

05-I S551 { I 1-7

VFLqC[TY- EAB_TH-FIXFD

( VlET_ IC UNI S)

CQNPDINATFS

VEHICLE

X

I _/SEC )

-lk_1.0_5

-]kB1.6_q

-1631.6_

-1637.3n_

-1657.058

-1677.777

-16ql.t45

- 160_. 76q

-I 720. TOO

-17_I.51L

-17_1.6R4

-18n9.132

-18qn.4_B

-lq_8._67

-2[6q.ql

-2261 . 5£5

-2t53. _

-2446.SR9

-253q. £4Q

-2634._I ]
-277g.n52

-2_23.42[

-2_76,662

-2878.595

-2R£0.026
-2q[0.260

-2953.333

-2q53.333

-2q54.q69

-20R6.358

-2qg2.05t

-3030. ROR

-3030.£0R

-_037.511
-3322.903

-Z52£.RR <)

-_6£7,355

--4416.500

VELOC TY CCMPONFNrS

Y

1 an.bq£

18o° 733

180.733

1R2.141

1_3.340

186.176

1q4.4C6

1R6,0_3

Iq6.652

Iq7.798

l_I.2In

196.758

202.400

#0£.327

214.230

220.167

226.1_1
232.102

23£.077

244.08g

250.151

256.240

259.6£o

259.813

259.057
261.754

26_.387

264.387

266.632

266,403

966,750

26g.lln

2Aq. I[O
26q. St7

2q6.732

298.966

30P.21_

348,g15

Z

(M/SFCI

637 I. 285

6371.1R7

6371.1R7

6371.187

6360.900

6364.969

636_.864

6370.076

63RI.845

6385.g_3

6393.479

6415.0a5

644_.0g)

65t3.588

6546,084

6578.4q_

6610.820

6642.984

6675.002

6707.016

6738.921

6770.078

678g.1_0
6789.730

67_.862

6776.486

6757.76|

6757.761
6757,44I

6743.1_2

6740.650

6723.255

6723.255

6720.219

65_3.305

6475.014
6385.7g_

5003.567
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T ABI F

EVFNT

(('nNTINIJFF)}

n5-15_51(I 1-7

VFHICLF Vrl i_Cf TY - FAP114-rlXFD (',P,(lPDIN&TFS

( _F T_-_,IC UNTTSI

TIME FP, Q_ VFHICLE VFIfICITY CO_,PF}_,ENTS

1 ST mflT x Y

( SFC ) 1'_ / src I ( M/SEC )

lot 2. 750 -5C69. OPq 3q l .47'_

] tO0.qOO -5624.L, Pl 404.6 31_

1 _,On.qO g -654q.32q 425. 042

]3q6. 750 -6575. ]q7 425.636

] 500.')_0 --7144. %17 404.2 3l

l 602. 750 -7311. lI% _76. 490

|709.')90 -737q. Cqq 339.4Aq

l r_On .!De3 -7241. gig 2_1.667

1004.750 -72_.406 227.319

?]Oe. O00 -67"_q. 3q4 95.281

2202. 750 -6%4&. 355 -2.a3 q

2 3C0. O0 ,'_ - _,HOB. 2 e2 -91.6(,2

2500.000 -4 754. 355 -28A. 122

2£06.759 -4 711.931 -P94.(_40

2700.Q00 - %379. %03 --490. 71 q

2q02. 750 --2505. 957 -502.3P9

)qO0.OOO -1 q_?4.4R3 -6£4.626

3l"e.000 -I_6.A39 -854.5_0

!In 5. 750 - 130. 468 -85q. 72?

_O r'.OOO 1461.6q9 -q85.95 q

"_4,q). 750 22 R4. 74 7 -10"_4. 148

350n.fDOO 30%6.7_1 -1065.842

_7nr'. Q00 445A. 4R6 -I he4.02 I

_,706. 750 4500.n93 -10R3.46_

13qnO. qO0 5657. 744 -I 033. _5_

4002. 750 615 n. 936 -q80.62q

41 nO.OO0 6564.4_3 -912.91 ?
43Cq. 900 7145. 976 -723.43 8

4306. 750 7]59.446 -715.q17

46.'2,0,000 736q. l50 -472.410

4902. 750 733q. ?79 -32_.q06

47Cr. 000 7220. t07 -171 • "_47

49mn.')O0 6704.57q 164.22 °

4906. 750 6596. _R9 175. 943

5100.90:') 5862.941 515. 633
52q2. 750 5310. B1 7 695.509

5300. 000 4722. 755 86,2. 079

550Q.000 3346.46q 1 l_l.qlq

5q06. 750 _296.6£4 l 1qt .986
570_.000 1802.943 1453.90_

Z

fm/SFC)
5352.79

4765. 369

3386. 179

3336.2?2
1835.707

907.936

102.627

-1450.402

-1514.311

-5036.0913

-'{79,9. 340

-4/, 5 7. 007

-5649.R4_

-5685.369

-6554. 257

-_391. 326

-7124.949

-733_. 837

-7_34. 409

-7171. 334

-6945. 799

-6646.673
-5787.371

-_753.011

-4637. 768

-3952.99q

-3256.8_8

-1715.279

-1661.362

-q I. 704

747.4|?

1531.25a

3q71.392

_129 .q89

4451. 163

5974.774

5601.673

6466.061

648q. 6q9

700 2.19 1
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n5-15551(! l-7

_=,

2_ =

@T

TA_I F 5-Y IX-A

( rnNT lNtJ_n I

FVFNT T IMF

$ST OPP

F R_I_4

IST _QT

ISFr)

5A02. 7SO

590n.oqO

6l n¢,.750

63('0.'300

A4C, 2. 750

6_0_. ") T)O

67C0.3nO

6706 . 750
6"aC O. OF)O

70n2.750

710u. O00

7_Oq. O00

7306. 750

75no.oOn

76c'?. 7_0

77C :'. ";00

700¢7.300
7 :) 06. 750

R ] qn. OqO

8)0),750

Rsn_. On'l

,qSn_. 750

tiTan, oon

R_02. 750

£o00.000

Olna.O00

q 10/:. 750

q 30n. 300

OAn">. 750

Q53 n . 3_0

0 Tnn. 000

_7_A. 750

o,,9 r,n. ,.'3._ 0

1 o '1nn. qO,a

lO_nn. O00

10306.750

10500.000

VFHTCLE V_I_UC I TY

l r4E TP I C

- FAPTI_-FI XFP

IJN] TS)

C;3CPDI KATES

: 7

VF,_IC I_E

96 ° . 704

160. 170

-1473,4_l

-152,3. lO!

-3043.116
-3705. _a6

-4461.237

-5656.577

-q5o2.2_2

-6 56 ;_.7 _7

-71£1._71

-7374._79

-7375,_1¢5

--7226,2£o

-7007.424

-#714,51_g

-SR6S.n46
- 58_',?_. 04_

-4720,637

-4036.B57

-_33q. 136
- 17c;0.0q7

-17_5.7oq

-151._3q

6q£. 736

14o4.o21

3C66.n_

3116. £4a

44_q_. _44

5127._04

5675.146

65RI. qC_7

66_6 • ,q46

71 _1, 6"_1

7_1A., 70_

7373. 77_
7_19.624

7208. ')64

679_.211

VEIl]CITY CCMPRNFNTS

Y

( u/SEC 1

1568,633

165£.61£

]770.616

1782.0_I

1£0_.650

1777.655

1726.611

1544.246

1536._1_

126P._5q
10q2.655

RO_,R32

452.254

436.3°9

-2q8.644

-548._77

-1053.521

-1070.109

-IS_P.RI9

-1740.586

-1977.&92

-2242.1£_

Z

(MISEC)

7140.989

71q4.551

7005.367

6093.06l

6474.7q_

607_.q71

56P0.61[

4486.726

4444,22_

!131.166

2370.765

1623.188

39.7_0

-14.060

-153q.591

-P_21,271

-3031.P44
-4344.940

-44_6.301

-5471.665

-SqB_.6P_

-67q7.1_

-6_!32.4_2

-22R0

-2444

-2499

-2518
-_45S

-2459

-2252

-?ogs

-1016

.955 " - -6ql 3.560

.583 -696B.q60

.467 -6q19.706

• 765 -677_. c6n

.375 -6253. t47

• 792 -6226.79_

.5o6 -5415.05_

.9q8 -487q.514

,553 -4_14.5q4

-1461.24n

-|444.03F
-908.026

--SQ4.S32

-2£4.546

376.643

3Qq.19o

1039.861

-3005.73_

-2958,70!
-1555.615

-770.529

-37,RqR

1471.055

1529.Q29
2_q6.064
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D5-15551 ( I }-7

T &P,I. F

EVFNT

2ND OPP

_-× T×-_

(CrINT T_LJED)

T INF FROM

IST mOT

ISFCI

10602.750

lq70n. OO0

InmOn. 300

10O06. 750

1.110r.O00

11Pn2. 750

ll3¢O.nOn

115on.00o

1 l SO6. 753

11 7on.,),00

l 1 q02.75O

11900.300

121oo.noo

12106.750

l 23no. )00

12402.750

1750n.noo

1 7700. 000

12706.750

IP�'_q. O00

13nO 2.75n

1 _1 Oq .ONO

1 _ _no. 000

l 3306.75n
1350o. noo

1 "_6_ 2.75n
IS700.000

i_on.ooo

I _o06. 750

141nO.O00

142O2. 750

14 _O,n. ")On

I45nn.ooo

I 4504. 750

14730. O00

1480P.750

14900.000

ISlOn.noo
15106.750

15_00.000

VrHICLF VFLNCITY - FARTH-FIXFD cqcprllNATFS

(mFT_[C UNITS}

VEHICLF VFLnCITY COMPONENTS

X Y

{M/SFC ) (MISEC)

6394. Q_4 1369.36P

5850.706 1668.262

4704. q4R 2225. 570

46¢) I • q04 2243.0_2

3_23,225 2670.5q1

2543._02 2862..525

1774.445 300l,.oRg

1746.820 3168.462

7n. °l O 31,71. 232

-1 5l m. 7q4 3167.64q

-23_9.5_61 3099. 773

-30q2. 826 299_. 470

-4501. 945 2650,253

-4545. 349 2635. 859

-56g_. 502 2151.040

-619 ° ,192 1842.R11

-650e,. 753 1521.625

-7173.948 7Q0.535

-71q4.402 764.537

-73_4. 753 -3,502

-7_4A. 3RS -422.434

-722'..4_1 -_18._,05

-669 1. 797 -1609.79_

-6673.R69 -1635. 565

-5 e3#. 735 -2333.3a6

-5272. qq4 -2665. 172

-4676. 926 -2547. q76

--72_4.3Rq -3417.38_a

-_234.03g -7430.332

-I 726. 793 -3712.624
- 85 7. n 3g -',780. 633

-riP. 85? -381:_.5R5

1564.553 -3710.373

161 e,. 223 -3703.30_

3132. )48 -_404. 077

3850. 573 -3171. 316

4541 . 016 -2906. Off3

571c. A77 "2242. 155

5754. 701 -2217.| 53

6609.7f15 -1442.360

Z

(M/SECl

3572. 386

4167.025

5222.229

5253.446

6011.265

8300.532

64q7. 249

6658.42_

6658.n92

64_9.n76

6276._58

5999.767

5216.R15

6185.71_

4181.027

3567.507
2o45.657

1573.660
1525.7,80

134.388
-607. 716

-1300.079

-2658.682

-2702.406

-3574.995

-4425. 077

-4850. 464

-5657. 145

-5675.225

-61,39.fl46

-6269.998

-A317.63_

-6l,_4.703
-6174. a64

-575_.472

-5&17.538

-5039.065

-4087. 576

-4052. 245

-2946.077

9
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05-IS551{ I l-?

VEHICLE VELOCITY - EApTH-FIXED COOpDINATFS

(ENGLISH UNITS)

FVFNT TIMF FRI}M

IST MOT

ISFC)

C,RR -17.250

1ST '_OT P. 0

TBI 0.398

10.000

!" IL IN I T 11 ._75

20.000

30.000

40.000

5n .000

60.900

MACH l : 64.750

7 0. '300

80.000

MAX 0 RO. 125

90.000

!on.ooo
110.000

120.000

130.000

134.000

CFC, O 134.000

134.125
140.000

150.000
MAX FIM 159.125

T A3 ..... 159.924
_c _ 160.000

_? UT -_ i60.424

_;TC RI _ 16_.624
!

160.694

160.694

SIC SEP 160.694

$2 IGN 162. 324

S2 90T 164. 324

$2 UTT 164.924

• : _ 170.000

180.000

IgO.O00

INT J 190.624
EFT J 196.124

VEHICLF

x

IFT/SEE)

0.0

0.0

1.256

77.341

_9.774

177.964

303.965

457.5?5

638. L L O

843.05 8

946,521

1062.R20

1300.Oq_

1303.] 7 C)

1551.430

1801.056

2053. F_74

231].878

25R?.F_80

2704.409

2704.409

2708.039

2809.974

2991. 187

3172.050
3187.q93

3189. 384

3187.441
3182.604

3180.627

3190oR27

31_0.62q

3132.231

3077.285

3063.305]
2956.636

2758. 827
2565.599

2553.690
2449. 568

VELOCI TY CO_P(]NFNTS

Y

(FT/SFC)

0.0

0.0

0.002

5.787

7.06R

_.n2o

4. R03

3.405

2.32O

l .405

I .27c_

1.112

1.085

1.08o

1.813

3.357

5.615

8.318

12.300

14.212

14.212

14.271

17.I06

23.lOq

2g.775

30.422
30.483

30.747

30.841

30.872

30.872

30.873

31.568

32.445

32.71o

35. 170

40.330
45. 776

46.125

49.274

7

IFT/SEC)

0.0

0.0

O .008

-0.510

-9.632

I .367

18.4-t3

71.637

179.207

35] .292

457 .q09

594.900

920.589

925. P6 1

1348.937

I396. 303

2555.667

3331. 407

42_I.°12

4632.Rli

4632.811

4645. 660

5147. 151

6084.946

7063. 199

7153.912

7162.273

71R6.959

71F_0.670

7189 .Q82

718q .087

7IRg.QOI

7191.649

7204. 210

7213.881
7317.648

7544.82O

7778.752

7793.566

7925.265

5-135



TABt F

EVENT

IGM FN

I_M ON

T_MCI

TR4

S4B UI

5-X TX-_,

I £nNT TNUFD b

TImE FROM

IST MOT

(SFC)

200.000

200.524

201.250

210.000

220.000

922.250

230.000

240.000

250.000

P60.O00

270.000

2_0.000

2QO.OO0

_no.onO

_1o.0o0

320.000

3_0.000
340.000

350.000

360.000

370.000

380.000

300.000

400.000

410.000

420.00Q

4_0.000

440.000

450.000

460.000

470.000

480.000

490.000

500.000

510.000

520.000

5_0.000

540.000

54Q.42g

54g.129

VEHICLF

D5-15551(I)-7

VELF]CITY - EARTH-FIXEF) COORDINATFS

(ENGLISH UNITS)

VEHICLE VELOCITY COMPONENTS

X Y

(F TISFC ) IF TISEC )

2377. 155 51.544

2367.405 51.855

23_3.q18 52.285

2[88.578 58.907

1999.093 67.343

|q56.462 69.301

[80q.654 75.991

I620.033 85.305

1430.215 95.216

1240.11_ [05.624

[049.636 116.489

858.353 |27.765

666.237 139.450

473.129 [51.550

278.853 [64.051

8_,167 176.975

-[[4.207 [00.328

-313.5q5 204.130

-515.077 218.391

-719.052 2]2.755

-g2_.015 247.709

-11_6.012 263.395

-1340.675 279.735

-1567o298 296.706

-1789.298 314.340

-2016.138 332.636

-2248.323 351.616

-2486.391 371.326

-2730. g_I 391.818

-2q82.698 413.084

-3235.013 43_.[4_

-3466.556 452.295

-3713.369 471._73

-_g75.|06 490.749

-4237.028 5|0.016

-4509.76[ 530.176

-4791.077 551.093

-5079.689 572.700

-5328.W05 5gi.451

-5348.443 592.69[

Z

(FTISEC}

8019.524

R032,322

8050.064

8267.574

8521.910

8579.963

8782.194

9048.768

9_21.903

9601.945

9889.610

10185.165

104_8._65

|080_°975

11121.877

11452.052

1179[.995

12142.194

12503.172

12875.594

[3260.152

13657.521

[4068.486

14493.01[

149_4.766

[5392.145

|5_67.244

16361.371

16_76.017

17410.116

17844.871

IR293.23g

18724.826

[9072.586

19429.449

19796.122

20173.0[2

20560.624

20895.7_5

20g03.557

D

,J

5-136



TARLE 5-XTX-B

( CONT TNUEO }

FVFNT

_P RI

S? SFP

S4B I GN

S4B qNT

S4F] UTT

S4B UCJ

T_;MC2

7

s4  Gcs !
T_
:$4_ !.lit

PO INS

N:#R GIO

tHPVTO
S4RL_JCO

T IMF FROM

IST MnT

ISFC)

_49.P29

549. B06

54 <). 304
549 .'B04

5_0.000

552,429

554.929

556.500

556.929

560,000

561.229

563. 500

570,900

5£n,000

5nO.O00
60n,O00

6l_.O00

620,000

630.000

640,O00

_50,000

66C.900

670.000

6an. OOO
6.Q5. 656

6,_5. a64

686. 164

690,000

695,654

695,654

695.750

700.000

700,750

705._64

705,864

706.750

744. 864

772,864

794.750

900,000

n5-15551II1-7

VFHICLE VEL.,,qCITY - _ARTH-FIXFI3 COOPFIINATES

(ENGLISH UNITS)

VFHICLE VELOCITY

x

=" ]FTISEC) .....

-5351. 131

-5353. 145

-5353.145
-'5353. 144

"5371,732

-5436.541

-5E04.51_

-5548. 377

-_569. 266

-5680.A09

-5746.099

-6225,462

-6523,515

.... --6820,291
_71lq.136

..... _-741Q. 799

.... :_-7722,54_

.... L _1332. gO8

=--8953. 582

_-0263. 192

-94_7.8_ a
-0446.210

_-9451.£56

-0548. Oq_

-9689,414

-9689.414

--9601. £06

-9797. 764

-q816.430
-0943. 596

-994_. 596

--9065,5R_

- 10902,20£

-11577,721

12097.620

-14400. I24

L

CCMPONFNTS

Y

(FT/SEC)

592,84_

592,057

592.957

592,957

593.987

507. 576

601.5!0
604,253

605.00_I

610.345

612.374

616.136

6_7,130

645,530

664.330

683,48£

702,853

722.332

741.900

761,48_

79[.092

800,q17

820.707

840.682

g51.999

852.406

852,876

858,774
867.413

B67.41_

867.559

874,025

875.163
882,906

8_2,906

884.24_

q40.72P

980,794

1011.194

1144.7_5

Z

IFT/SEC}

20903, 165

20902,R43

20902,843

2090_.843

20f198. 205

20q52.445

208_2. 100

20_99. 200

20003.937

200_7._|I

20951.258

20075.9:32

21046.86_

21155.15_

21262.636

21_70.039

21476,654

21582 ,_65

21689,043

21794,568

21890.900

22004._47

22109.320

22214.495

22274.711

22275.91g

22273,169

222t2.564
22171.151

22171. 131

22170,082

22123,302

22114.99#

22057.923

22057.92_

22047,96t

21598.770

21243.45_

20950.765

1_36g .65_

5-i37
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D5-15551( I I-7

TARLE 5-x IX-B

{ CNNT INUED I

VFHICLF VFL,qCITY - FAI_TH-FIXED

(ENGLISH UNITS)

COQPDINATES

EVENT TImE FROM

IST MOT

ISEC)

1002.750

1100.000

1300.000

1_06.75_

1500.000

1602.750

1700.000

1900.000

1906.750

21 00.000

22O2.750

)_O0.O00

2500.000

2506.750

2700.0h0

2R02.750

2q00.900

3100.030

3106.750

3300.000

3402.75G

3500.000

_700.000

3706.750

3900.000

4O02.750

4100.000

4300.000

4306.750

4500.000

4602.750

4700.000

4900.300
4q06.750

5100.000

S202.750

5300.000

5500.000

5506.750

5700.000

VEHICLF
X

(FT/SEC)

-16630.674
-18453.022

-21487.300

-21571.545

-2343q.360

-23086.662
-24200.644

-2375q.263

-23721.804
-22102, 55q

-20818.0o3

- 19341. _l 5

-1559q.q17

-15458.764

-11073.829

-8516.920

-sgg2.3qO

-612.302

-428.609

4795.601

7495.88(9

9959.716

14621.018

14766.708

L8545.74_

20209.764

21537.019

23444.804

23488.qq7

24173.710

24075.71o

23688.016

22013.383
21q_6.q71

19235.372

17422.956

15404.604

10979.215

10815.R01

5915.167

V E LOC I TY COMPOKENTS

Y

IFTISEC)

1251.563

1327.536

1394.495

1304.476

1326.218

1235.203

1113._10

760.061

745.798

279.793

-8.001

-300.72R

-945.281

-967.650

-160q.970

-I043.532

-2246.140

-2803.741

-2820.610

-3234.76q

-3392.874

-3496.857

-3556.500
-3554.686

-33gl._q5

-3216.956

-2995.120
-2373.4R6

-2348.810

-1549.901
-1060.025

-562.164

538.809

577.241

1691.710

2282.149
2828.345

3fl77.65_

3910o714

4770.039

Z

(FT/SEC)

17561.655

15634.414

11109.512

10945.61l

(-02_.662

_,274.070

631.979

-4788.063

-4968. 212

-9960.934

-12435,498

-14622.725

-1_ 536. 230

-lR6S2.7_4

-21503.469

-22609. 338

-23_75.915
-2406 1. 144

-24063.018

-23528 .OOO

-22787.760

-21£06.68q

-1_q87.437

-18874.708

-15215,77_

-12069. 154

-10685. 229

-5627.555

-5450. (_63

-300 .866

2452. 138

5023.813

10,).76.745
tO23q.466

14603.552

16649. 521
Iq378. 192

21214.112

21291.664

22973. 069

.)
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_6-15551(lI-7

i

T_BLF 5-x IX-R

( £1"}NTTN_LJED )

I

L

IsT OPP

EVFNT TIME FROM

IST MnT

(£FC)

5qo?.75Q

59Qo.qo0

6100.000

61n6.'75Q

63q0.000

6402.750

65_0.000

67_n. qO0

670A.753

6900.000

7_92.750

7100.000

7_nO.OO n

7!06. 760

7500.000

760_o750

7700,003

796m.000

7906,750

£10_.009

flP02.750

£30m. OqO

R500.O00

850&.750

_700.009

£B07.750

£O00.O00

9ICO._O0

9106.750

9300.000

q40P.750

qyno.ooo
q70A.750

9900,00Q

|_=

!

10q02.750
10100.000

lOtnO.qO0

10500.000

VF_IlCLE V[LqCITY -

(¢NGI_ISH

E AP TH-F [ XED

IJNI T S |

CQQPOINAT[S

VFHICLF

X

{FT/S_CI

_1 R[.73g

555.019
-4R34.755

.YS_[ -_.ABA

-qgRB.q77

-tP4ql. Tmt

46_6.A_5

lR55q.324

-1_676.u64

-_lSgC.gTq

-22(.,76.31 o

-0346P.OI3

--P419_._Tq

-24107. _94

-_B'iO_. 2o5

- ppq_P._QI

-L_o24 ?. 277

-15487.455

--1 "_242. ;,44

-lqqqS, 170

-5873.n2_
--5(q4. £7 _

-496. 51 4

- 2292.442

4qO/_. 5qq

10059. 526

1470_. £07

16R2_.Sm5

IR619. 347

21503. q56
21#-76.005

2348t.047

23qo_.3Rg

24192. 1 a6

736£6.4%1

2364q. 307

plqq2.163

VFL[ICITY CQMPflNFNTS
Y

( FTISFC I

5146.336

5441.662
5838.635

5g46.72i

5920.768
58_2.200

5664.736

5056.425

5040.396

4142.250
3552.01_

2_29,23q

I483,77 _
143i.757

-12l;q26

-979._02

-1799.136

-3456.432
-3510.856

-4996.125

-5710.584
-6324.447

-7356.262

-7385.022

aq_i ::

7
[FTISEC)

23428.413

23571.363

22983.422

22943.ll5

21242.76l

1m_27,725

1£44q.326

14720.2_1

14583.R04
1q272.854

7778.100

m325.42l

130.377

-4&;159

-5047.872

-7616.720

-q946.996

-14_20.602

-14456.368

-17951.001

-10467.Z63

-ZO660.O5Q

-22317,65B

-2235_.19_

-22947,638-8020.285
-a200. B5P -22_72.921

-_263.66_

-£055.692

-8040.655

-73qo.40a

-6a76.3o5

-6287.005

-4794.126

-4737._4°

-2979.08£

-1950,565

-9_3.549

1P35.705

130_.700

3411.617

-22230._56
-20505,733

-2n4_29.I_2

-17765.nl2

-I6008._05

-14155.45_
-9q61.350

-9707.025

-5103.724

-2557.500
-t24.303

4826.295

40£9.926

q501.533

i1-2_
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05-I_551(1 )-7

ABL E

!VFNT

_D OP P

5-x IX-_

I CONT INtJED }

TIMF FROM

1ST MOT

ISFCI

10602.750

10700.000

10900.000

10906.750

I1100.000

11202.750

11300.000

11500.OO0

11506.750

11700.000

11802,750

11900.000

121O0.000

12106.750

12300.000

12402.750

12500.000

1P700.000

12706.750

12900.000

13002.750

13100.000

I_300.000

13306.750

13500.000

13602.750

13700.000

13900.000
13906.750

14100.000
14202.750

14300.000

14500.000

14506.750

14700.000

14AOP. 750

14900.000

15100.000

15106.750

15300.000

VEHICLE VELOCITY - FARTH-FIXED COORDINATES

(EUGL TSH UNITS}

VEHICLE VELOCITY COMPONENTS

X Y Z

(FTISEC) (FT/SEC} (FT/SEC)

20685. 318 4492. 659 11720.425

19195.231 5473.2qq 1367 1 .341

15436.181 7302. 724 17 133. 299

15294.632 7359.0Q4 17235.716

10902.071 8791.311 19721.999

8345.447 9392.471 20671.036

5821.669 0846,092 21316.433

445.603 10395.218 21_45.219

262.174 10404.304 21844.10l

-4956.673 10392.549 21289.620

-765_.742 10169.858 20501.725

-10114.257 9821.097 19684.275

-14767.209 8695.057 17115.536
-14912.563 8647.831 17013.493

-18679.762 7060.169 13717.281
-20335.276 6045.967 11704.420

-21652.734 4992.218 9664.228

-23_34.280 2593.618 5162.927

-23577.435 2508.312 5005.839

-24228.1q2 -11.783 440.q04

-24108.874 --1385.938 -1993.819

-23699.084 -2685.383 -4265.350

-21974.103 -52nl.489 -R722.709

-21895.897 -5366.028 -_866.163

-19141.205 -7655.465 -12713.237

-17290.g48 -8744.001 -14517.969

-15344.247 -9671,836 -16044.830

-10775.392 -11211.903 -IA560.187

-10610.365 -11254.369 -18629.347

-5665. 333 -12180. 523 -20143. 853

-2912. 853 -12433. 179 -20570. 860

-271. R24 -12511. 761 -20727. 163

513_. 049 -12173. 139 -2029 1.020

5312.413 -12149.962 -20258.741

10276.403 -11168.230 -18866.379

[2731.540 -10404,580 -17774.074
14898.346 -9537.347 -16532.366

18765.345 --7356.152 -13411.994
IR880.252 -7274.125 -13294.767

21682.365 -4732.153 -9665.608

5-140



J

/

TABLE 5-XX- A THi:;' tJg T,

TR6
!

f _ D 2Ft2 I

LH2VTCO

D5-15551(1l-7

S4,R [lit

MASS, AND INERTIAL

(MFTRIC UNITS)

FIRST OPPORTUNITY

EVFNT TIME FROM
IST MfIT

( SEC l

LST DPP _1'06;750

9710.000

9310.000

FM NAV 9907.625 4. 7C9873D
9910. 000 4.7C743qD

q9 12. 000 4. 7062320

q912.000 4.7C6232D

9954.000 1.1996429

9954.2CO 1.200355D

1 O010. OL'_ 9.344143D

I01 I0.000 _..296664D

10210.000 1.533212D

10310.000 1.5332120

10408.300 1.5453640

THqUST

( NEWTONS )

4.83013QD

4.8281770

4. 7678ORD

,_--_ n;,H?Cn I0408.800 6.22751013
...... ooo --T.2 2751 on

I0_0o000 6.227510D

iO4Al.OOO 6.2P75too
10481.0-0-0 .... 6.227510D

]0482.000 6.227510D

ILl 10482.000 6.227510D

__ S4BLtlCO 10485.000 3.113384n
10400.07)0 2.071081D

I04q0.0DD 2.071981D

10492. 500 7. 8024390

10496,500 7. 966346D

._4 REB f

.Sz,_ e_OT

! GM ON
10500.000 7.07t 172r) 05

105()_.500 7.978473D 05

10510.000 7.982909D 05

|0520. 000 7.962305D 05

!105_0. 000 7.9624110 05

10540.0(30 7.961303D 05

10550.000 7.9590610 05

]0560.000 7. 958749D 05

10570.000 7.9576440 05

10580.000 7.9564650 05

10590.000 7.9555318 05

10592,500 7.955346D 05

10600.000 9. 160774D 05

IOAIO.O00 9. 157796D 05

TSMC3

I:
_1%

ACCELERATION

MRS

MASS

(KG)

01 1.3518500 05

01 1. 351 847D 05
nt 1.351769D 05

01 1.351694D 05

OI 1.351692D 05

Ol 1.351690D 05
O1 1.3516q0D 05

(32 1. 351659D 05

02 1.351658D 05

Ot 1.351653D 05

02 1.351640D 05

02 1.351623D 05

02 1.3 5]_ 605D 05

02 1.351587D 05

02 I. 351586D 05

02 1.3_1582D 05

02 I. 351_12D 05

02 1.351410D 05

02 1.351410D 05

5-z4z

....TNERT_-A[

ACCELERATION

(M/(SEC)SQ)

g.2419

9.2418

9.2407

9.2394

9.2394

9.2393

9.2393

9.2387

9.2387

9.237o

9.2347

9.2331

0.2315
9.2515

9.2315

9.2304

9.2304

9.2304

02 1.351408D 05 9.2_03
02 1.351408D 05 9.2303

03 1.351372D 05 9.2302

03 1.351313D 05 9.2299

03 1.35l_13D 05 9.2290

05 1.349201D 05 10.8104

05 1.3416510 05 10.8896
1. 335037D 05 11.0948

1.3227440 05 11.3583

1.316126D 05 11.3583
1.207241D 05 1i.4092

1.278363D 05 11.4532

1.259486D 05 11.4917

1.240613D 05 11.5278

1.221744D 05 !1.5629

1.202877D 05 11.5973

1.184013D 05 11.6318

1.165151D 05 11.6663

1.1604360 05 11.6753
1.14410_D 05 i2.3813

1.122310D 05 12.4211

7
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TABLE

EVENT

TLI

ORB

nRB

5-XX-A

(CONTINUED)

GID

NAV

TIME FROM

IST MOT

(SFC)

10620.000

1063C.000

10640.000

10650.000

10660.000

10670.000

I0680.000

I0680.000

10700.000

10710.000

10720.000

1o730.n00

|0740.000
10750.000

|0760°000

10770.000

i0780.000
10790.000

10800.000
10810.000

10820.000

1083C.000

I0_33.049

I0833.259

10840.00O

10843.069

10843,049

10849.375

I0S53.258

10_53.258

108_.375
io8s4.
to 4o.ooo
11040.000

11140.000

11240.000

11_40.000

I1440.000

11540.000
1164C.000

D5-15551(I )-7

THRUST, MASS, AND INERTIAL

(METRIC UNITS)
FIRST OPPORTUNITY

THRUST MASS

(NEWTONS) (KG)

9.1552040 05 1.1005240

9.153009D 05 1.078745D

9.185440D 05 1,056g150

9.1647680 05 1.0350750

9.1647150 05 1.0132680

9.1631_60 05 g.9146310

9.161609D 05 9.6966220

0.1599940 05 g.4786510

9.1584430 05 g.2607220

9. 156870_ 05 g.0428310

O. 1553200 05 8.8249770

g. 1537150 05 8.6071650

9. 15174CD 05 8.3893960

9.140_RqD 05 8.1716510

9.I815680 05 7.9533740

9.1518580 05 7.7350120

9.1511430 05 7,5170710
119.1487650 05 7.299,_90

g.1457580 05 7.0812900

g.1408800 05 6.8635160

q.1319970 05 6.645g030

0.1216220 05 6.428523D

9.117022_ 05 6.362272D

2.0604450 05 6.357163D

l.g52138D 02 6.353933D

1.9279220 02 6.353009D

1.9279220 OP 6.353008D

1.9253350 02 6. 3529[00

1.8468380 02 6. 3489520

1.846_38D 02 6.34905_D

1.8459180 02 6,340918D

1.8_70770 02 6.349622D

1.4145740 C1 6. 3260070

1.2869850 01 6.310764D

1.15q3STO 01 6. 3028750

1.03174q0 01 6.2953090

9.0414030 O0 6.2880670

7,765_Iq0 O0 6.28114_D

6.4892350 O0 6.2745520

5.2131510 CO 6.2682790

ACCELERATI ON

INERTIAL

ACCELER AT ION

(M/(SEC} SO)

05 12.4964

05 12.5692

05 12.6593

05 12.7166

05 12.7947

04 12.8758

04 12.9625

04 13.0558

04 13.1567

04 1_.2670

04 13.386q

04 13.5186

04 13.6635

04 13.8238

04 14.0357

04 14.2090

04 14.4371

04 14,6905

04 14.9790

04 15.5366

04 15.7264

04 15.9585

04 16.0298

04 9.1303

04 q.8604

04 8.8583

04 8,8583

04 8.8571

04 8.8199

04 8.g199

04 8.8195

04 8.8156

04 8.4208

04 7.8370

04 7.1871

04 6.5234

O& 5.8847

04 5.2932

04 4.7588

04 4.2833

l
J
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r_5-1555l(I }-7

T_BI. F _-XX-A THRUST,

I CflNT INUED)

MASS, AND INERTIAL

IMETRIC UNITS}

FIRST OPPORTUNITY

ACCELERATION

FVENT TIME FROM

IST MOT THRUST

(S_C ) (NFWTONS |

T_l) MAN 11734.375 _ 6. 1636370-39
11740.000 _-6. [6"_6370-3 9

I lR33.04_ 6. 1636_7D- 39
11840.000 -6.1 6_63713- 39

11940.000 " 6. 1636370-3-9" 6.2626980

12040.000 - F)L 163637D--3 9

12140.000 6.1636370-39
12240.000 -" (_.163637_-39

C,SM SFP- 12333.25q -_-6-.-1-636370-39

_ 12340.000 6.1636370-39

12440.000 6.1"636370-39

INERTIAl_

MASS ACCELERATInN

(KG) (MIISECISQ)

6. 262698D 04 3.8863

6.262608D 04 3_.964l

6.2626980 04 3.5204

6._6_6080 04 3.4964

Oi " 3. 1743

6.-2926980 04 2.8922

6,262698D 04 2.6448

6,26_26980 04 2.4271

3.2_Fc_-96 ID 04 2. 2473

3.259061D 04 2.235l

3. 259_6iD 04 2.0652

1254n.ooo .... 6. f63637r)-39

12640.000 6. 1636370-39

] 2740.000 6.16_6370-'_9

IP_40.O00 6. 1636370-39

12900.000 6.1636370-3q

c.-_ = ,:_

_.250961b 04 I19142

3.2599610 _4- [.779T

3.25_9610 04 i.6593

3.2599610 04- 1.5513
_. _599610 04 i .4917

7

___C, - --

---_2-_- ; 7 " c

i
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TABLE 5-XX-B

D5-! 5551! T )-7

THRUST, MASS, AND INERTIAL

(FNr, L I SH UNITS)

FIRST OPPORTUNITY

EVENT TIME FROM

IST MOT THRUST MASS

(SEE) (POUNDS) (POUNDS)

IST I')PP 0706.750 1.0859581") Ol 2.gRO_igD

c_710. 000 1.0854170 Ol 2.9R0313D

c)8[0,000 1.071846D O! 2,980141D

FM NAV 9907,625 I,O5RSq7D O] 2,97997RD

9910,000 1.0582740 0| 2,979971D

9912,000 1.05P0030 01 2,9799670

TB6 qc) 12,000 I, 058003F) 01 2,0790670

02H21 9954,000 2,606903F) OI 2,9798970

LH2VTCO 9954,200 2.6gR5050 Ol 2. c)798970

|0010,000 2,1006471") Ol 2.979985F)

10110.000 2,91501 70 Ol 2,9798560

10210.000 3. 446799D Ol 2,Q79818D

I0310.O00 3.446790r) O| 2,97c)778F)

g4B LtII I040R,300 3,4741160 O] 2,979739D

02H2C0 10408, _00 I, 4C0000_ 02 2,9797360

10410,000 I. 4CO000D 02 2,97972oD

I04R0,000 1.4C00000 _2 2,9793540

104F_I.000 1,4COO00D 02 2,9793490

I0481.000 1,4CO000 r) 02 2,970349F)

10482,000 |, 4COOOOD 02 2,979344D

tTI I04R?,00C 1.4C00000 02 2,979344D

._4RLIJCO I0485,000 8. 348CIGF) 02 2,9792660

10490,000 4, 657998c) 02 2,97qI_50

S4R RE) 10490,000 4,6_79q_F) 02 2.9791350

S4B 907 10492,500 1,75405_D 05 2.9744790

IGM ON ]0496,500 1.7909060 05 2,957833D

10500,000 I. 7q19910 05 2,94_252D

T._MC3 In506, 500 I. 7936320 05 2.9161520

I0510,000 I. 7_46290 05 2.9015620

10520,000 I. 7_c)9970 05 2, RSC)928D

10530,000 1.790021 r) 05 2,8183080

10,540,000 I, 78q77P0 05 2,776692D

10550.000 i. 78947C.0 05 2.7_5084D

10560.000 1.799198F) 05 2,69_4840

I0570.000 i. 7889500 05 2,651889D

I0580,000 I. 7886R5D 05 2,6103010

10500.000 I. 7RB474F) 05 2,5687190

MRS 10502,500 l ,TRR4_3F) 05 ?.558324D

10600,000 2,059424[) 05 2.522315D

I0610,000 2. 058754F_ 05 2,474270D

ACCELERATION

INERTIAL

ACCELERATION

(_TISECISEC)

05 30.3211

05 30.3210

05 30,3172

05 _0.3130

05 30.3129

05 30.3128

05 30.3128

05 30.3108

O5 30.310_

05 30.3081

05 30.3030

05 _0.2977

05 30.2923

05 30.2871

05 30.2R70

05 30.2q70
05 30,2834

05 30.2R33

05 30.2_33

05 30.2832

05 30.2832

05 30.282R

05 30.2818

05 30.2818

05 _5.4968

06 35,7270

05 36.4001

05 37,2840

05 37.2646
05 37.4316

05 _7.5762

05 37.7023

05 37.8297

05 37.036l

05 3R.0489

05 38.1620

05 38.2754

05 _8,3049

05 40.6210

05 40,7515

3

• A
J
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FABLE 5-XX-R THRUST,

EVENT

TL|

ORR GIO
ORB NAV
- T -

r)5-15551 ( I 1-7

( CONTINUED}

M_SS, AND INERTIAL

(ENGLISH UNITS)

FIRST OPPORTUNITY

TIME FROM

IST MOT THRUST

ISEC) (POUNDS)

I0620.000 2L'05_1720

10630.000 _._7 _0
I0640.000 f._%% 690
10650.000 v.._1_,7 2D
iot,6o.ooo ;_._ oD
10670.000 2/_s _b
t0680.000 _._ 20

10690 000 2.(Y5 2490

10700.000 2.05_¢) Or)
10710.0o0 2.05#5460
|o72o.ooo 2.0_;t9(_0
|o 7"_o .ooo 2. o5783"tD
10760.000 2.0573930

10750.000 2.0568870

10760,000 2.0640990

10770.000 2. 057419D

I07AO.O00 2.0572500

10700.000 2. 0567240

10800.000 2. 0560480

I0810.000 2.0549520

10820.000 2.0529550

10830.000 2.0506221")

10833.049 2. 0495880

10833.259 4. 6320650

10840.000 4. 3885800
10843.049 4. 33414[13

10843.049 4.334141D

10fl43.375 4.3283250

10853.25q 4. 151856r)

10853.250 4.151856[3

10858.375 4.1407890

10854. 375 4.1319360

10940. 000 3.1800880

11040.000 2. 893213r)

11140.000 2.6C63_80

11240.000 2.3194630

11340.000 2. 032588r)

11440.000 1.7457130

11540.000 1.4588380
11640. 000 1 • 171063r)

ACC ELFR AT I ON

INERTIAL

MASS ACCELERATION

(POUNDS) (FTISECISECI

05 2.4262410 05 40.9987

05 2.3782250 05 41.2375
05 2.330099D 05 41.5332

05 2.2010490 05 41.7211

05 2.2338730 05 41.9774
05 2.185f102D 05 42.2433

05 2.1377300 05 42.5278

05 2.0896850 05 42.8338

05 2.041640D 05 43.1651

05 1.9936030 05 43.526R

05 1.9455740 O_ 43.9i99
05 1._075550 05 44.3524

05 1.8405450 05 44.8277

05 1.801,5410 05 45.3538

05 1.7534190 05 46.0488

05 1.705278D 05 46.6173

05 1.6572300 05 47.3657

05 1.6091870 05 48.1971

05 1.561.1570 05 49.1437

05 1.513146D 05 50.q730

05 1.4651710 05 51.5959

05 1.4172479 05 52.3573

05 1.402641D 05 52.5912

04 1.4015150 05 29.9549

01 1.4008020 05 29.0990

01 1.4005090 05 29.0627

01 1,4005990 05 2q.0627

Ol 1.4005770 05 _.0587

Ol 1.3999250 05 28.9367

01 1.3909250 05 28.9367

Ol 1.399q170 05 28.9353

01 1.30985_D 05 28.9225

O0 1.3946460 05 ?7.6275

O0 1.301205D 05 25.7150

O0 1.3R95460 05 23.5798
O0 1.387878D 05 21.4021

O0 1.3862810 05 19.3068

O0 1.384756D 05 17.3652

O0 1.3833020 05 15.6127

O0 1.3819190 05 14.0528

:i E Y 7 '

5"145

i;_'Zr?_ .?:,:::: ::



TABLE

EVENT

Tf.D MAN

CSM SEP

5-XX-8

(CONTINUED)

TIME FROM

IST MOT

(SEC)

11734.375

11740.000

11833.049

11840.000

llg40.O00

12040.000

12140.000

12240.000

12_33.25g

12B40,000

12440.000

12540.000

12640.000

12740.000

12B40.000

12900.000

D5-15551{ I }-7

THRUST, MASS, AND INERTIAL

(ENGLISH UNITS}

FIRST OPPORTUNITY

ACCELERATION

THRUST

(POUNDS}

1.385641D-39

1.385641D-B9

1.3856410-39

1.3956410-39
1.385641D-39

1.385641D-B9

1.3856419-39

1,385641D-39

1.385641n-39

1.38564ID-39

1.385641D-39

1.385641D-3q

I._85641D-_9

1.3R56410-3g

1.3_5641_-39

1.385641D-39

INERTIAL

MASS ACCELERATION

(POUNDS) (FT/SEC/SEC }

1.380688D 05 12.7503

1. 380688D 05 12.6776

1.380688D 05 11.5409

I. 380688D 05 11.4711

1.3806_8D 05 10.4145

I •380688D 05 9.4890

1. 380688D 05 8.6770

1. 380688D 05 7.9629

7.1869850 04 7.3731

7.186985D 04 7,3330

7.186985D 04 6.7755

7. 186985D 04 6.2803

7. 186gR5D 04 5.8389

7. 1869850 04 5.44/.I

7,186985D 04 5.0896

7. 186985D 04 _.8942

)

:i)
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U ---m
w

TABLE

[-VFNT

IST OPP

FM NAV

T BA

_32H2I

LH2VTCO

$4_ LU[
n H2cn

LTI

S4P, t ICO

S4B RE I

S4B 90T

rSMC3

D5-15551(I )-7

5-XXI-A &LTITUDE, EARTH-F I XED VELOCITY, FARTH-F IXED

FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELFRATION

:_ (MFTRIC UNITS)
FIRST OPPORTUNITY

TIME FROM FLIGHT-

]ST MQT ALTITUDF VFLOCITY PATH ANGLE

(SEC) (METERS) {M/SEC) (DFGREE£)

9706,750 ['-94271 . 7381 . 71 O. 0420

9710.000 1942_P. 7381.6q 0.0419

0810.000 104647. 73F_1.28 0.0380

0007.625 |95100. 73B0.75 0.0337

qq| 0.00_) 195112. 7380.73 0.n336

0912.000 195122. 7380.72 0.0_35

991 ?.GO0 195122. 7380.72 0.03-',5

qq54.O00 195346. 7380.45 0.0315
9054.200 195347. 73P0.4R 0.0315

1001 0.000 195669. 7380,08 0.02_
10110.000 196306. 7370.34 0.0230

]0210.000 197006. 7378.55 0.0190

10310.000 197747. 7377.70 0.0143

I040_.300 108600. 7376.85 0.0100 _
10408.800 199403. 7376. 85 0.0100

I0410.000 19850_. 7376.84 0.0090

]0480.000 199025. 7376.48 0.0073

I0481.000 109032. 7376.48 0.0072

I0481.000 199032. 7376.48 0.0072

10482.000 199039. 7376.47 0.0072

10482.000 1990"%9. 7376.47 0.0072

|0485.000 199061. 7376.51 0.0071

10400.000 199008. 7376.58 O. 0069

10490.000 190008. 7376.5_ O, 0060

]0492.500 [99117. 7383. 12 0.0078

10496.500 199147. 7406.73 0.0115

10500. 000 109176. 7427.52 O. 0150

105D6.5_00 199227. 7466.36 0.0031

10510.000 199250. 7487.46 -0. 0009

10520.000 199310. 7548.18 -0.0058

10530.000 199372. 7009.81 0.0,007

10540.000 100451. 7672.34 0.0193

10550.000 100564. 7735.77 0.0503

10560.000 199728. 7800.12 0.0942

10570.000 199963. 7865.39 0.1510

10580.000 200286. 7031.60 0.2210
|0590.000 200719. 7998.75 0.3044

10592.500 200846. 8015.69 0.3273

10600.000 201200. P074.70 0.399_

10610.000 201992. 8154.64 0.5109

GRAVITAT {CNAL

ACCELERATION

{M/(SEC) SC)

9.241o

9,2418

9.2407

9.2304

Q,2394

0.2393

q.2393

9.2 _87

0.2387
0.2379

0.2364

0.2347

0.2331

_.2315
o.2315

9.2315

0.2304

9.2304

9.2304

0.2303

0.2303

9.2_03

0.2%02

9.2392

9.2302

q.2301

9.2301

9,2299

q .2299

9.2298

9.2297

9.2205

0.2292

9.2288

9.2282

9.2274

9.2262

9.2259

9.2247

9.2228
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TABLE

EVENT

S4BGCS2

TB7

lrLI

ORB GID

ORB NAV

F)5-15551( I t-7

5-XXI-A ALTITUDF,EARTH-FIXFD VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLF,AND GRAVITATIONAL ACCELERATION

{METRIC UNITS)

{£ONTINIIED) FIRST OPPORTUNITY

T IME FROM FLIGHT-

IST MOT ALTITUDF VELOCITY PATH ANGLE

(SFC) {METERS) (M/SEC) (DEGREES)

10620.000 202fl83. 8235.q6 0.6392

10630.000 203q78. 8318.67 0.7826

10640.000 205304. 8403.03 0.8421

10650,000 2068q0. 8488.96 1.1184

10660.000 20A767. 8576.32 1.3114

I0670.000 210966. 8665.28 1.5212

10680.000 218518. _755.90 1.7479

10690.000 216457. 8848.24 1.9914

10700,000 219_17. 8942.37 2.2517

10710.000 223_33. 9038.36 2.5287

10720.000 227941. 9136.29 2.8225

I0730.000 232778. 9236.28 3.1327
10740,000 238182. 0338.41 3.4592

10750.000 244192, 9442.81 3.8017

10760,000 250847. 9549.91 4.1597

10770.000 258187. 0659.58 4.5329

10780.000 266254. 9771.71 4.9204

10790,000 275087. q886.72 5.3212

10800.000 284725. 10004.80 5.7341
10810.000 295206. 10126.10 6.1487

10820.000 308541. 10250.83 6.5672

10830.000 318785. 10379.3& 7.0086

10833.049 322708. 10419.30 7.1478

10833.259 322982. 10421.74 7.1575

10840.000 331q61. 10414.81 7.4763

10_43.049 336147. 10411.27 7.6202

10843°049 336147, 10411.27 7.6202

10843.375 336599. 10410.88 7.6358

10853°259 350727. 10398.94 8.1011

I085_.259 350727. 10398.94 8.1011

10853.375 3508q7. 10398.80 8.1065

10854.375 352372. 1C397.56 8.1535

10940,000 508398. 10268.03 I2.0970

11040°000 75q652. 10067.98 16.4621

11140.000 1075457. 9830.70 20.5219

11240.000 1445012. 9571.13 24.2580

I1340°000 1858C56. 9301.54 27.6747

I1440,000 2305472. 9031.09 30.7913

11540.000 2779524. 8786.08 33.6346

11640.000 3273941. R510.48 36.2337

GRAVIT AT I ONAL

ACCEL ERAT ION

(M/(SEC)SOI

9.2203

9.2173

9.2[36

9.2993

9.204[

9.1080

9. 190 o

9.1828

q.1735

9.1629

9.1510

9.1_76

9.1228

9. 106 2

9.0880

q.OTlq

9.0459

9.0220

8.995g

8.9677

8.9 373

.9047

8.8942

8.8935

8.8607

8.8587

8.8587

8.8575

8 ._201

8.8203

8.8189

8,8160

8.4208

7,8379

7. 187 1

6.5214

5.8847

5.2932

4.7588

4.2833

9
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i

I

TABLF

FVENT

T_D MAN

CSM SFP

5-XXI-A

D 5--1555l ( I )-7

AL T I TUDE, EAR TH-FI XFr) VEL{]C I TY, FARTH-F IX ED

FLIGHT-PATH ANGLF, AN[)GRAVITATInNAL ACCELERATION

| CONT INUED )

(METRIC UNITS)
FIRST OPPORTUNITY

ALTITUDE VELOCITY

IMFTERS) [MISEC)

3754300. ..... 8279.93

3783283. 8266.54

4267292. 8051.01

4303753, 8035.37

483201 5. 7817.25

5_65520. 7612.01

5902272. 7419.17

6440?04, 7238.08

6q43273. 70_9.17

6979592. 7068.04

7517q81_ .... 6908._0

£055123. 6758.15
8590440. --661&.89

QI234B3. 6483._9

9653g06. 6358.53

997079[. 6286.76

T IME FROM

IST MOT

ISFC|

11734.375

I1740;000

11833.049

11840.000

llq40.O00

12040.000

12140.000

12240.000

12333.259

12340.000

124_C.000

12540.000

12640.000

12740.000

12840.000

12900.000

FLIGHT-

PATH ANGLE

|DFGRFFS}

38.4887

38.6175

40.6656

40.8126

42. _427

44.7287

46.4886

48.1377

49.5875

49.6892

51.1543

52.5424

53.8617

55.1189
56.31Q9

57.0155

GR AV ITAT IONAL

ACCELERAT ION

[M/[ SEC} S6)

3.8863

3. 864 1

3.5204

3.4964

3. 1743

2.8922

2 • 644_
2.42"(I

2.2473

2.235I

2.0652

I .9142

1.7797

1.6593

1.5513

1.4917

L_

I
I

!
i
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TARLE

I_VFNT

1ST OPP

FM NAV

TM6

02H21

LH2VTCn

S4B LUI

132H2C£1

LT I

SABLtJCfl

$48 REI

SAB 90T

IGM (IN

TSMC3

MRS

r)5-15551(I I-7

5-XX I-B ALT ITUDE,EARTH-FI XED VFLOCI TY, [ARTH-F IXED

_LIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION

T IME FROM

1 ST MOT

(SECI

q706.750

9710.000

9810.000

g907.625

q910.000
9912.0Or)

9912.000

9954.000

9954.20C

10010.000

10110.0OO

10210.OO0

10_10.000
1040R.300

1040 8. RO0

10410.000

10480.000

10481.000

1048 1.000

104F_2.000

10482.000

10485.000

10490.000

10490.000

10492.500

10496.500

10500.000

10506.500

10510.000

10520.000

10530.000

10540.000

10550.000

10560.000
Io57e.ooo

10580.000

IO59O.OOO

IO592.500

10600.000

10610.000

(ENGLISH UNITS)

FIRST OPPORTUNITY

FLIGHT-

ALTITUDE VFLOCITY PATH ANGLE

(FEETI (FTISECI (DEGREES)

637373. 24218.19 0.0420

637407. 24218.16 0.041o

638607. 24216.80 O.03QO

640090. 24215.06 0.0337

640130. 24215.01 0.0336

640164. 24214.97 0.0335

640164. 24214.97 0.0335

640898. 24214.09 0.0315

640902. 24214. C8 0.0315

641957. 24212.85 0.0288

644048. 24210.45 0.0239

646346. 24207.84 0.0190

648777. 24205.06 0.0143

651213. 24202.26 0.0100

651225. 24202.25 O.OIO0

651255. 24202.23 0.0099

652968. 24201.06 0.0073

652992. 24201.04 0.0072

652992. 24201.04 0.0072

653016. 24201.02 0.0072

653016. 24201.02 0.0072

653088. 24201.16 0.0071

653209. 24201.37 0.0069

653209. 24201.37 0.0060

653269. 24222.82 0.0078

65337C. 24300.28 0.0115

653465. 24368.51 0.0150

653631. 24405.94 0.0_31

653708. 24565.15 -0.0009

653905. 24764.39 -0.0058

654108. 24966.57 0.0007

654367. 25171.71 0.0193

654737. 25379.82 0.0503

655276. 25590.94 0.0942

656945. 25805.09 0.1510

657106. 26022.31 0.2210

658526. 26242.62 0.3044

658944. 26298.19 0.3273

660_68. 26491.78 0.3998

662704. 26754.06 0.5109

GRAVITATIONAL

_CCELERATION

(FTI£EC/SEC)

30.3211

30.3210

30.3172

30.3 130

t0.3129

30.3128

30.3128

30.3108

30.3108

30.3081

30.3030

30.2077

30.2925

30.2_71

30.2870

30.2870

30.2814

30.2833

30.2833

30.2£33

30.2833

30.2931

30.2829

30.2829

30.2827

30.2825

30.2823

30.2820

30.2818

30.2814

30.2811

30.2905

30.2797

30.2783

30.2764

30.2736

30.2698

30.2686

30.2648

30.2584

9

I
....J
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TABt. F

:VENT

S4BGCS2

T87
T

TLI

NRR GTO

ORB NAV

; 7 7 :_

D5-15551( I I-7

5-XX I-B AI_ T 1 1"ODE , EAR TH-F I XED VELOCTTY, EARTH-F IXED

FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION

(ENGLISH UNITS)

I CONT [NIIEO I FI RST OPPORTUNI TY

TIMF FROM

IST MOT ALTITUDE

(SECI .... (FEET)

10620.000

I0_30.000

10640.000

[0650.000

10660.000

10670.000

FLIGHT-

VELOCITY PATH ANGLE

(FTiSEC) (DEGREES)

665626, 27020.87 0.6392

6&9218. 27292.23 0.7826

673569. 27568.99 0.9621

678774, 27850.90 1.1184

6949_2. 28137.52 1.3114

692146, 28429.40 I*5212

28726,71 1,7479

710161. 29029,66 1.9914

72[[84. 29338.47 2.2517

733703. 29653,40 2.5287
747837. 29974.72 : 2o8225

7637C6. 30302.75 3.1327

7814_6. 30637.84 3.4592

801154. 30980.33 3.8017

822988. 31331.72 4.1597

_ 847072. 31691.53 6,5329

873537. 32059.41 4.9204

902515. 32436.75 5.3212

934138, 32824°[6 5.7341

968523. 33222.12 6.1487

I005713. 336_1.34 6.5672

1045881. 34052.94 7.0086

1058754. 34184.07 7.1478

105965[. 34192.06 7.[575

I0891]0. 34169.32 7.4763

1102845. 34157.69 7.6202

1102865. 34157.69 7.6202

I[04328. 34[56.44 7.6356

1150679. 34117.27 8,10t]

1150679. 34117.27 8.10ll

115t237. 34t16.80 8.1065
1156077. 34112.72 8.1535

1667972. 33687.78 12.0970

2492296. 33031.42 16.4621

3528401. 32252.97 20.5219

4740_54, ]1401.34 24.2580

6095_84. 30516.85 27.6747
7563886. 29629.57 30.7913

9119174. 28760.11 33.6346

1074094q. 27921.51 36.2337

10680.000 700519.

10690.000

10700.000
10710.000

10720.0O0

10730.000

10740.000

10750.000

10760.000
10770.000

10780.OO0
10790.000

10800.000

10810.000
10820.000

108_0.000

10833.049

I08_.259

I0840.00o

10843.049

10843.049

10843.375

1085_.25q

10853.259

10853.375

I0854,375

]0940.000

11040.000

II140.00_

1i240.000

I1340.00_

I1440.000

I1540.000

I1640.000

GRAVITATIONAL

ACCELERAT ION

(FTISEC/S EC )

30.2504

30.2405

30.2285

30.2141

30.1971

30.1771

30.1539
30.1272

30.0966

30.0620

30.322q

29.979 1
29.9303

29.8761

29.8163

29.7504

29.6783

29.5996

29.5141

29.42|5

29.3719

2<:).2148 "
20.1806

29. 1782

29.t001

20.0639

29.065Q

29.0599

28.0380

28.9380
28.9366

28.9239

27.6275

25.7150

23.5798

21.4021 _ _

10.3068
17.3662

15.6127

L4.0528

5-151



TABLE

EVENT

T&D MAN

C_M SEP

D5-I_551{I}-7

5-XX I-B ALTITUDE,EARTH-FIXED VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLE ,AND GRAVITATIONAL ACCFLERATIIIN

(ENGLISH UNITS)

(Ct'INTINUED} FIRST OPPORTUNITY

TIME FROM FLIGHT-

IST MOT ALTITUDE VELOCITY PATH ANGLE

(SECI (FEET) (FT/SFC| (DEGREES}

11734.375 12317258. 27165.13 38.4887

11740.000 '12412346. 27121.21 38.6175

I183_.04g 14000301. 25414.09 40.665S

I1840.000 1411gq26. 26362.T5 40.8126

11940.000 15853C67. 25647,16 42,8427

12040.000 [7603414. 24973.80 44.7287

12140.000 1936440q. 24341.II 46.4886

12240.000 2[130g|fl. 23746,9q 48,1377

12333.25g 22779769. 23225,62 49.5875

12340.000 22898925, 23189o[0 49.6892

12440.000 24665291. 22665.02 51.[543

12540,000 26427570. 22172.40 52.5424

[2640.000 28183859, 2[708°96 53o8617

12740°000 29932687° 21272,60 55,1189

12840.000 31672q2|, 20861°33 56.3199

12900.000 32712568. 20625.85 57.0155

GRAV IT AT IONAL

ACCELERAT ION

(ET/SEC/SEC}

12.7503

12.6776

[|.5499

11.4711

10.4145

9.4890

S.6770

7.q629

7.3731

7.3330

6.7755
6.2803

5.8389

5.4641

5.0R96

4.8942

5-152



_ t

TABI. E 5-XXTT

I FVFNT

I__T nPP

m

D5-15551(I )-7

r

m

½

i

PITCHkANIB YAW REFERENCE ANGLES {LOCAL HORIZF)NT_L

CO{]RDINATESI AI_r) RANGE (METRIC _ND ENGLISH UNITS}

FIRST OPPORTUNITY

TR6

_2H2T
fRTvTCn

P 1TCH YAW

(DEG) ....... (IIEG)

o.o6_ " -o.ooo
0.7_2_ 0. 000
c ;2._7 o. ooo
o. o04 - o. ooo
0.-o-47 -0.000
o:_4 _-- - -o. ooo
o:_ -o. ooo
0._ " - 0•000
O. i3-1R -0.000

O. 7TSz, -0.000

0.O21 -0. 000

o-;_-_ -o.ooo
d_- -o. ooo
i. iJTs_ - o. o o o
O. Uz_Q -0. 000

d _oq_-- - -o.ooo
O. Oil -0. 000

0.02 0 - C. 000

0.020 -C.O00

o;o8---5 o.oo5
5.-(i_5- o. 005
0.284 0.0t7

C.622 0.024

0. 622 O. 024

TIME FROM

]ST MQT
(£EC)

0706.750

9710.000

9RI0.000

FM NAV 9907._25
- q910.O00

9917.000

9q 1 2. ,300

9954. 000

q_54.2UO

_"_'";_i ioo10.0oo-
10110.000
10710.000

- 10_10.0_0

s4B L_JV 1040a._bC
n2H2C_ |040Q.RO0
r- 10410._0--

10480.000

10481.000

1o4RI.O00

10482.000

tT_ io4A 2.ooo "
_Lt!CO lO48_.ooo....

10490.000

S4B REI I0400.000 "

s_B 60f IO492.5oo _6_5
IGM nN 10496.500 0.579

_05oo.d06 -1.5_9
10506.500 -4.053

-0.024

-0.142

-1.q44

-1.924

10510.oon -3.807 -L.83_

10520.000 -3.867 -1.345

105_0.000 -3.754 -0.970

|0540.000 -3.566 -0.656

10550.000 -_.B35 -0.3RO

10560.000 -3.073 -0.t24

I0570.000 -2.7R4 0.117

105Q0.000 -2.479 0.350

10590.000 -2.154 0.576

10592.500 -2.071 0.632

10600.000 -l.766 0.R54

10610.000 -L.LR8 0.627

MRS

RANGE RANGF

(KM} (NMI)

12950. 699t.

12927. 60RO.

12212. 6594.
11_13. 6217.

11406. 620R.

11482. 6200.

114R2. 6200.

Ilia2. 603fl.

11180. 6037.

10781. 5821.
10066. 5435.

9350. 504Q.

86_5. 4662.

7912. 4283.

792R. 4281.

791q. 4276.

741Q. 4006.

7412. 4002.

7412. 4002.

7404. 39_8.

7404. 399fl.

738 _ . 3986.

7347. 3967.

7347. 3067.
732q. 3957.

7301. 3042.

7275. 3920.

7228. 3903.

7203. 3e_o.

7130. 3850.

7057. 3_10.

69R3. 3770.

6go_. 3730.
6R3_. 3_89.

6757. 364R.

6680. 3607.

6603. _565.

6583. 3555.

6525. 3523.
6446. _481.

5-153
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TABL E

EVENT

S4BGCS

1"B7

TLI

_R8 GIt')

ORB NAV

D5-15551( I )-7

5-XXlI PITCH AND YAW REFERENCE ANGLFS (LOCAL HORI/ONTAL

COORnINATES| AND RANGE (METRIC AND ENGLISH UNITS)

I£ONTINUEOI FIRST OPPORTUNITY

T IME FROM

!ST MOT

[SFC)

10620.000

10630.000

10640.000

10650.000

10660.000

!0670.000

10680.000

I0690. O00
10700.000

10710.000

I0720.000

10730.000

10740.000
10750. 000

10760.000

10770.000
10780.000

10700.000

10800.000

10810.000

lOF_20.O00

10830.000

10833.049

10832.250

10840.000

10843. 049

10843. 049

10843.375

10853.25g

10853.259

I085_.375

1O854.375

10040.000

11040.000

11140.000

I1240.000

11340.000

11440. 000

I1540.000

11640. 000

Pl

(D

TCH YAW RANGE RANGE

EG) (DEG) (KM) (NMI)

0.806 1.176 6367. 3438.

0.550 1.588 62R7. 33q4.

0.114 1.777 6206, 3351.

C.351 I.q22 6124. 3307.

C.796 2.151 6041. 3262.

1.253 2.345 595_. 3217.

1.712 2.532 5873. 3171.
2.170 2.717 5788. 3125.

2.628 2.q02 5702. 3079.

3.066 3.082 5615. _032.

3.499 3.259 5528. 2985.

3.913 3.432 5439. 2937.

4.304 3.601 5350. 288q.

4.665 3.769 5259. 2840.

4.087 3.892 5[68. 2791.

5.265 4.045 5076, 2741.

5.461 4.264 4983. 2691.

5.589 4.409 488g, 2640.

5,603 4,544 4704, 258g,

3.773 4.949 4699. 2537.

4.828 4.846 4602. 2485.

5.736 4.739 4504. 2432.

6.033 4.705 4474. 2416.

6.052 4.703 6472. 2415.

6.670 4,704 4406. 2379.

6.950 4.702 4376. 2363.

6.950 4.702 4376. 2363.

6.g80 4,70[ 4373. 2361.

7._94 4.683 4276. 2309.

7,894 4.683 4276. 2309.

7.905 4.689 4275. 230R.

7.631 4.091 6265. 2303.

0.493 -O.O00 344g, [862.

0.133 -0.000 2552. 137B.

0.421 -0.000 1727. 933.

0. III -0.000 981. 530.

0.345 -0.000 326. 176.

C.OO0 -O.OO0 336. 182.

0.279 -0.000 858. 463.

0.073 -0.000 1335. 721.

)

,)
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TABLF

FVFNT

T_r) MAN

CSM SFP

05-15551( I )-7

5-XXII PITCH

COOROINATES)

(CONTINUED)

AND YAW REFFRENCE

AND RANGE [MFTRIC

FIRST OPPORTUNITY

_z

TIME _RF}M

IST MOT PITCH YAW

[SEC) (DEC,) (DEG)

I1734._75 C.324 -0.000

11740. 000 C. 550 -0. 000

11R33.04q 66. Oq5 43. 031

11840.000 - 72.531 43.34%

11940. 000 12 5. 675 3B. f151

12040. 000 [3C. 622 40. 002

| 2140. 000 133,486 40. 002

12240.000 136. 111 40.002

1233_. 25q 13fl.366 40.003

l 2340.000 13_ • 523 40 .003

12440. 000 140. 748 40. 003

12540. 000 142.80_ 40.003

12640.000 144. 720 40. 003

12740.000 146. 500 40. 004

12840.000 148. 162 40.004

12900.000 14q. I07 40.004

5-!55

ANGLES (LOCAL HORIZONTAL

_ND ENGLISH UNITS)

RANGE RANGE

(KM) (NMI)

1740. 940.

1763_ " - 952.
2121. ]145.

2146. 1159.

2490. 1345,

2aoo. t512.

3079. 1663.

3332. 179q.

3546, 1915.

356l. 192_. -

3769. 2035,

3959. 2138.
413P. -- 2231.

4291. 2317.

4437. 23q6.

4518. 2440.

:: . :-_



TABL E

EVFNT

I¢,T OPP

FM NAV

TR6

02H2I

LH2VTCO

S4B LU I

02H2CN

LTI

S4BLUCO

S4R REI
S4R 90T

IGM ('IN

TSMC3

MRS

5-XXIII-A

TIMF FROM

IST MOT

ISECI

9706.750

9710.000

9810.000

9907.625

9910.000

9912.000

9912.000

9954.000

9954.200

10018.000

10110.000

10210.000

10310.000

1o4oa.3oo

10408.800

10410.000

10480.000

10481.000

10481.000

I0482,000

104R2.000

10485.000

104q0.000

10490.000

10492.500

10496.500

10500.000

10506.500

I0510.000

10520.000

10530.000

10540.000

10550.000

10560.000

10570.000

]0580.000

10590.000

10592.500

10600.000

10610.000

05-15551( I )-7

INERTIAL

AND INERTIAL HEADING ANGLE

(METRIC UNITS)

FIRST OPPORTUNITY

INERTIAL INERTIAL FLIGHT-

VFLQCITY PATH ANGLE

(MISEC) (DEGREES}

7791.6458 0.0398

7791.6302 0.0397

7791.1358 0.0360

7790.6325 0.0319
7790.6200 0.0318

7790. 6095 0 • 0317

7790.6095 0.0317

7700.3880 0.0299

7790.3870 0.0299

7790.1049 0.0273

7789.6172 0.0227

7789.1597 0.0180

7788.7247 0.0136

77a£.3255 0.0095

7788.3256 0.0095

77R8.3251 0.0094

7789.3083 0.0069
7788.30q2 0.0068

7788.3082 0.0069
7788.30@I 0.0068

7788.3081 0.0068

7'788.3662 0.0067

7788.4531 0.0066

7788.453l 0.0066

7795.0051 0.0074

7818.6384 0.0109

7839.4525 0.0142

7878.2041 0.0029

7R49.3940 -0.0009

7960.1422 -0.0055

8021.7976 0.0007

8084.3649 0.0183

8147.8470 0.0478

8212.2527 0.0894

8277.5924 0.1435
8343.8757 0.2101

8411.1144 0.2895

8428. 0750 O. 3113

8487. 1596 0,3804

8567.2126 0.4863

VELOCITY, INERTIAL FLIGHT-PATH ANGLE

INERTIAL

HFADING ANGLE

(DEGREES)

60.0999

6o.982a

59.7368

59.7390

59.7433

59,7470

59.7470

59.8576

59.85£3

60. tO 19

60.8151
61.8_73

63.3237

65.0953

65.1052

65.1291

66.6137

66.6362

66.6362

66.6587

66.6587

66.7266

66._406

66.R406

66,R977

66.9892

67.0688

67.2991

67.2a70

67.5]54

67.7528

67.9986
6R.2525

_8.5145

68.7845

69.0627

69.3491

69.4220

69.6444

69.9478

5-156



0=r-15551{I)-7

TABLE 5-XXITT-A

ICnNTINUED)

=

INERTIAL VELOCITY, INERTIAL FLIGHT-PATH

AND INERTIAL HEADING •ANGLE

IMETRIC UNITS)
FIRST OPPORTUNITY

ANGLE

_ EVENT TIME FROM INERTIAL

, ./(SEC)
10620.000

i06_0.000

i064e.000

10650.000

10660.000

10670*000

106_0.0oo
|0690.000
t6tOo,ooo
io71o,ooo

:=_; 10720.000
:10730.000

1O740.00O
iofso.ooo
10760.000

10770.000

107_0.000
10790.000

10800.000

IORIO.O00

!o8_o.ooo
10830.000

_ ILl

OR8 GID

= FIR_ NAV

S4BGCS2 io_3.o4q
tB7 1o83_.25o

:: 10940.000

|0843.049

I094_.049 10831,

10843.375 10830.

IMISECI

8648.6552

_731.5081
0916.0256

8902.1249

8q8q. 6747

9078.8639

_69._6
9262. 2601

9356.6400
=

9452.0023
_55i.1_24

9651.425R

9753.8865
_85R.6259

9966.0946

10076.1475
101#8.6847

10304.1240

10422.6580
10544' 4297

10669.6677

108_R.811_

1084i,2586

10834.6193

lOa_l.2098

2098

8420

10853.259 10R19,3570

10853.259 10819.3570

10853.375 1081_.2188
10R54,375 10818.0214

10940.000 10693.3680

11040.000 10500.8262

'11140,000 10772.6106

11240.000 10023.1767

11_40,000 9764.3983

11440,000 9505.0903

11540.000 9251.2605

11640.000 9006.6677

INERTIAL FLIGHT-

_ PAIH_-ANGLE

(DEGREES)

0._i456
0.8979

1.0665

1.251I

1.4519

1.9023

2.1519

2.4178

_2,9978

3.3117

3.64il
3;9857
4,3452

4,7186

5.1051

5,5035

5.0039

6.3083

6.8698
6.8792

7.i850
7._231

7.3231

7.337q

7.784_

7.7843

7.7895

7.8345

11.6090
15.7656

1_o6020

23.0987

26.2593

29.t033

31._579

33.9533

INERT I AL

HEADING ANGLE

(DEG P EES )

70.5829

tO, 9 1io
?T. 260 1

71.6130

71.9750

72'3489
72.7:J21

13.1257

73.5297

73.94_4

' - 7_- _,806 l
_ 75.25_5

75.7120

76.1813

76.6673

77. 1552
77.6595

78. [766

78.7060

79.2441

79.4099

79.621 3

79 .7498

79.8986
79'8q96

79.9146

RO. 3983

80.3983
80.4030

80,4530

84.6786

89.5063

93,9844

97.9670

101.4049
104.3168

106.7565

108,7007

)

: 2 _ 7 V =

|
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TABLE

EV EN T

TBD MAN

CSM SEP

5-XXlI I-A

I CONT I NUED)

TIME FROM

IST MOT

(SEEI

11734.375

11740.000

11833.04q

11R40,000

11940.000

12040°000

12140.000

1224_.000

12333.259

1234e.ooo
i244o°ooo

12540.000

12640.000

12740.000

12840.000

12900.000

D5-15551{ I )-7

INERTIAL

AND

VELOCITY, INERTIAL FLIGHT-PATH

INERTIAL HEADING ANGLE

(MFTRIC UNITS)

FIRST OPPORTUNITY

ANGLE

INERTIAL

VFLOCITY

(MISEC)

8786.2179

8773.4192

8567.4303

8552.4792

R344.0742

R147.9585

7963.6133

77q0.]737

76_8.178[

7627.51[0

7474.2R44

7329.9708

7193.8833

7C65.3793

6943. R644

6874.0812

INERTIAL FLIGHT- INFRTIAL

PATH ANGLE HEADING AN

(DEGREES) {DEGRFFS

35.9089 110.39R0

36.0195 II0.4854

37°7607 111.8091

37.8843 111.8994

39.5726 [13.0830

41o1065 I]4.0777

42.5051 114,9172

43.7849 I15.S290

44,88_9 116.1970

44o960! 116.2349

46,0430 II6.7530

47.0441 117.1975

47,9724 I[7.5802

48.8357 117.9108

49,6409 11R,1971

50°0986 11S.3504

GL E

1
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TABLE 5-X×III-B

EVENT TI_E FROM

TST MnT

(SEC)

IST OPP 0706.750
9710.000

98!0.000

FM NAV 0907.625

9910.000

9912.000

TR6 99|2.000

02H2I 9954.000

LH?VTCQ 9054.200

10010.000
101i0.000

l_210.000

10310.000

S4B LIIT 10408.300

02H?CO 10408.800

E

10410.000
10480.000

10481.000

10481.000
10482.000

LTi 10482.000

S4BLUCO 10485.000
10490.000

S4B REI 10490.000

F6492. oo
IGM ON 10496.500
_-_-_ 105o0.000

T_MC3 1050,6.500

10510.000

10520.000

10530.000

10540.000

10550.000

- 10560.000

1057C.000

10580.000

10590.000

MRS 10592.500

10600.000

10610.000

D5-15551(I)-7

INERTIAL VELOCITY, INERTIAL FLIGHT-PATH

AND INERTIAL HEADING ANGLE

(EN_H qJNI IS)

FIRST OPPORTUNITY

INERTIAL INERTIAL FLIGHT-

VELOCITY PATH ANGLE

(F T/SEC) |DEGREE S)

25563. 1425 0.0398

25563. 0912 O. 0397

25561. 669"_ O. 0360

25559. 8179 O. 0319

25559. 7770 O. 0318

25559. 7426 0.0317

255_.7426 0.0317

25559. C157 O. 0290

2555q. C125 0'0299

25558. CATO O. 0273
25556.486_ 0.0227

25554. 9860 O. 0180

25553. 5586 0.0136

25552. 2490 O. 0095

25552. 2494 O. 0095
25552.2479 0.0094

25552. 1925 0.0069

25552, 1922 0.0068

25552. 1922 O. 0068

_555 2. tq20 0.0068
25552.1920 0.0068

25552. 3826 O. 0067

25552. 6677 0.0066

25552. 6677 0.0066

25574. 1637 0.0074

2565I. 7007 O. 0109

25719. 9885 O. 0142

25847.4217 0.0020

25916. 6469 -0. 0009

2611 5. 9520 -0.0055

26_I 8. 2329 O. 0007

26523. 5068 0.0183

26731. 7815 O. 0478

26943.0864 0.0894

27157.4553 O. 1435

27"_74.92 O? 0.2"101

27595.5196 0.2895

27651. 1648 O. 3113

27845. O117 O. 3804

28107. 6530 O. 4863

5-159

ANGLE

INERTIAL

HEADING ANGLE

(DEGREES)

60.099q

60.0828

59.7368

59.7390

59.7433

59.7470

59.7470

59.8576

59.8583

60.1019

60.8!51

61.8873

63.3237

65.0953

65.1052

65,1291

66.6137
66,6362

66.6362
66.6587

66.6587

66.7266

66.8406

66.8406

66.8977

66.9892

87.0688

67.2091
67.2870

67.5154

67.7528

67.9986

68,2525

68.5145

68.7845

69.0627

69.3491

69.4220

69.6444

69.9478

= Mz



D 5-I 5551( I )-7

TABLE

EVFNT

S4BGCS2

TB7

TLI

ORB G ID

ORB NAV

5-XXIII-B

(CnNTINUFD)

TIME FROM

IST MOT

ISEC)

I0620.000
1063C.000

10640.000

10650.000

10660.000

10670.000

I0680.000
10690.000

10700.000

10710.000

10720.000

107_0.000

10740.000

10750.000

10760.000

10770.000

I07BO.O00

10790.000

10800.000

IORIO.O00

10820.000

10830.000

10833.049

10833.25q

I0840.000

10843.049

10843.049

10843.375

10853.259

10853.259

10853.375

10854.375

iOq40.oo0

11040.000

Iil40.000

[i24o.ooo
11340.000

11440..000

11540.000
11640.000

INERT IAL

AND

VELOCITY, INERTIAL FLIGHT-PATH

INERTIAL HEADING ANGLE

(ENGLISH UNITS)

FIRST OPPORTUNITY

ANGLE

INERTIAL

VE LOC ITY

( F T/SEC )

28374.8530

28646.6802

28923.9686

29206.4465

29493.6833

29786.2333

30084.2672

30387.9926

3C697.6379

31013.4590

31335.7363

3[664.7830

32000.8398

32344.5731

326q7. L602

33058.2268

33427.4433

33806.1812
34195.0557

34594.585fl

35005.4715

35428.7592

35560.4064

35568.4339

35546,6512

35535.6652

35535.4652

35534.2585

354Q6.5782

35496.5782

35696.1247

354q2.1961

35083.2284

34451.5295

337C2.7906

32884.4379

32C35.4274

31184.6796

30351.9044

2954g,4346

INERTIAL FLIGHT-

PATH ANGLE

(DEGREES)

0.6087

0.7456
0.8979

1.0665
1.2511

1.4519

1.6690

1.0023

2.1519

2.4178

2.699fl

2.9978

3.3117

3.6411

3.9857

4.3452

4,7186

5.105t

5.5035

5.9039

6.3083

6.7351

6.R698

6.8792

7.1850

7.3231

7.3231

7.3379

7.7843

7.7843

7.7895

7.8345

11.6090

15.7654

19.6D20

23.0987

26.2593

29.1033

31.6579

33.9533

INERTIAL

HEADING ANGLE

(DEGREES)

70.2592

7b.5829
70.9170

71.2601

71.6130

7[.9759

72.3489

72.7321

73.1257
73.5297

73.9444

74.3698

74.q061

75.2535

75.7120

76.1813

76.6623

77.1552

77,6595
78.1766

78.7060

79.2441

79,4099

79.4213

79.7498

79.89R6

70.8986

79.9146

80.39£3
80.3983

80.4039

80.4530

84.&786

89.5063

93.9_44

Q7.9670

101.4049

104.3168

[06.7565

108.7907

9

%
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r)5-15551 t I)-7

T ABL E

EVENT

TED MAN

CSM $EP

5-XXI I I-R INFRT IAL
A N O

(CnNT INUED)

TIME FROM INERTIAL

1ST MOT VELOCITY

(SEC} (FTISEC }

l 1734. 375 28826. 1742

11740.000 287$_4. [837

11833.040 28108. 3672
t 1840. 000 28059. 3151

11940.300 27375. 5715

12040.000 26732. 1474

I P140.000 2612 7. 3402

12240. 000 25558, 9687

12333. 259 25059. 6394

|2340.000 25024. 6425

12440. 000 24521. 9303

12540. 000 24C48. 4607

12640,000 23601. 0793

12740.000 ?31_0.3782

12840. 000 227S1, 7074

17900. 000 22 552. 7598

VELOCITY, !NEi_i'iAL FLIGHT-PATH ANGLE

INERTIAL HEADING ANGLE

(ENGLISH UNITS)

FIRST OPPORTUNITY

INERTIAL FLIGHT-

PATH ANGLE

(DEGREES}

35. 908q
36.0195

37. 7607

----_=- 37. 8843

39. 5726

..... &l. 1065

42.5051

43. 7849

44. 8830

44.9601

46. 0430

47. 0441

47.9724

4_.8357

4t), 6409

50. 0986

INERTIAL

HEADING ANGLE

(DEGREES)

110. 3980

II0.4854

111.809I

III .8994

113.0830

114.0777

l14.0172

115.6290

116. [970

116.2349

116.7530

I17.[975

1i7.5802

117.9198

113.1971

118.3504

5-161



TABLF

FVENT

IST OPP

FM NAV

TR6

02H2I

LH2VTCO

S4B LU I

OPH2CO

LTI

S4BLtJCO

S4R RE T
S4R gOT

IGM 0N

TSMC3

MRS

5-XX IV-A

TIME FROM

]ST MOT

(SFC}

9706.750

9710.000

9810.000

9907.625

0010.000

9912.000

9912.000

9954.000
9954.200

10010.000

10110.000

IOPIO.O00

10310.000

1040R.300
10408.0,00

]0410.000

10480.000

I04RI.O00

10481.000

10482.0O0

10482.000

10485.000

10490.000 _

10490.000
10492.500

10496.500

lO_OO.O00
10506.500

10510.000

ln52n. O00

10530.000

I0540.000

10550.000

10560.000

I057_.000

10580.000

10590.000

I059P.500

10600.000

10_10.000

F)5-I 5S51 (I )-7

GEOCENTRIC RADIUS, GEODETIC LATITUDE,

LONGITUDE {METRIC UNITS}

AND

FIRST OPPORTUNITY

GEOCENTRIC GEODETIC

A!-)IUS LATI TUDE LONG ITIJOE

( ME TER S) (DEG) (DEG)

6572262. -5. 2024 162.0920

6572280. -5.0(#16 162 .2705

65 72795. -1. 6612 167. 7387
6573246. 1.7046 ]73.0564

657_256. 1 • 7.864 17 _,. ] 0,59

6573265. 1. R553 17 3. 2949

6573265. 1 • 8553 173. 2948

6573441. 3. 2094 175 . 5868

6573442. 3. 3062 175.5977

657365£ . 5 . 2146 179 . 6540

657399R. 8.5R64 -175. 9153

6574275. 11.R642 -170. tSt_

6574490. 15. 0089 -164.4055

6574643. 17.9"_07 -lS q. 5553

6574644. 17. c_451 -158 . 5251

6574646. 17.9796 -158 . 4524
6574723. 19.032 °, -154. 1635

6574724. 19.9599 -154. 1015

6574724. 19.9599 -154. 1015
6574725. 19. 0869 -154.0394

6574725. 19. 9869 -154.C_394

6574727. 20,0679 -i 53. R53 ]

657473P. 20. 2023 -153. 542C_

6574732. 20.2023 -153.5420

6574734. 20. 2693 -153. 386-{

6574730. 20. 3765 -153. 1362

6574745. 20. 4701 -152.9 164

6574753. 20.6439 -152.5058

6574754. 20. 7374 -152. 2934

657474R. 21.0043 -151 .64_0

6574744. 21 • 2705 -150. 7949

6574755. 21. 5361 -150. 3390
6574801. 21. ROO9 -149 .6752

6574807. 22. 0647 -149. 0932

6575064. 22. 3275 -t4£. 322q

6575318. 22.5_92 -147.6342

6575682. 22. 8495 -t46.9369

6575793. 22.9143 -146.76 ]2

6576175. 23. 1085 -146. 2305

6576_317. 23.3662 -14q.5144

>
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D5-18551(I I-7

)

TAB.L F

i
I

5-XXIV-A GEOCENTRIC RADIUS, GFODETIC LATITUDE, AND

: LnNGI-TUDE (#ETRIC UNITSI

i
|
|

(cnnt INUED I FIRsT OPPORTONi TY

GEODETIC

LATITUDF

EVFNT TIME FROM GE[}CENTP IC

I ST mOT RADIUS

;- :(SEC) (METERS)

6577638.

6579664.

6579920.

65fl1437.

65fl3244.

65_5373.

6587854.

6500726.
6504017.

6587764.

6602005.

6606775.

6612112.

6618057.

6624648.

6631o25.

6639929.

6648701.

665f12RO.

&66870_.

6079O83.

6692172.

66q6079.

6696351.

67C5296.

6709467.
67cq467.

6709917.

6723996.

6723996.

6724166.
6725636.

6881347.

7132464,

7448346.

7818140.

B731524.

8679333.

9153796.

964851 7.

_= _-

- Z:-Z

5-163 _

TLI

(DE

23.

23.

24.

24.

24.

24.

25.

25.

25.

25.

26.

26.

26.

26.

26.

27.

27.

27.

27.

27.

28,

28.

28.

28.

28.

28.

28.

10620.000

10630.000

10640.000

10650.000

1066C.000

10670.000 "

106fl0.000

io690.000
10700. 000 ;-_

10710.000

10720.000

10730.000

10740.000

10750.000

10760.000

10770.000

107_q.o00

1070O.000

1O800.000

10810.000

10820.000

108_0.000
1o8  .o49
10_33.25q

1n8_0.0o0
I0863.049

10843.049

10843.375

I0853o25_
1085_.375

I0854.375

10940.000

1t040.000
11140.000

11240.000

11_40.000

II440.000

11540.000

II6aO.O00

G}

6225

8772

1302

3812

6301

R76A

1206

361q

600l

8352

0668

2947

5187

7384

9536

164i

569_

7636

961_

1336
30_7

3607

3643

4765
5261

5261

28.5313

28.6862
28.6862

28.6880

28.7032
29.695I

30.1197

29.8750

29.1257

28.0338

26.7q48

25.3307

23.8924

:

Ti; :

= z

ORB GID

ORB NAV

:z :;iEzlL 2.

t ONGITUnE

(OEG)

-14_.7882
-144.0517

L143.3048

-142.5472

_-141.7788

-140o9994

-140.2088

-139.4069

_ =_'133.5034

-137.76_3

...._136.9314

-136o0825

-135.2214

-134.34_2

-133.4626

-132.5646

-131.6539

-139.7306

-129.7946

-12R._457
-127.8830

-126.9091

-I26,6092

-126.5886

-125,9244

-125.6241

-125.6241

-125.5920
-124.61q3

-124.6193

-i24.5096

-116.1869

-106.9058
-q£.3503

-00.6646

-8_.8808

-77.9541

-72.8005

-68.3225

£1



TABLE

EVENT

TSD

CSM

5-XXIV-A-

{ CONT INUFD )

MAN

%EP

DS-15551{T )-7

GEOCENTRIC RAOIUS, GEODETIC LATITUDE,

LONGITUDE IMETRIC UNTTS)

FIRST OPPORTUNITY

AN{)

TIME FROM GFOCENTRIC GEODETIC

1ST MOT RADIUS LATITUDE LONGITUDE

ISFCI IMETERS) IDEGI (DEG)

11734.375 I'0129338, 22.545? -64.63n3

11740.000 I0158342. 22.4664 -64.4249

11833.04q 106426R1. 21o1757 -61.2440

II840.000 10679166. 21.0812 -61.0219

11940.000 11207750. lg.7531 -58,03g0

I2040,000 [1741545. 18.4904 -55.4134
12140.000 [227q55A. 17.2Q61 -5_.0026

[2240.000 [28[721q. [6.169q -51,032_

12333.259 [3319979. 15,1792 -49.3154

12340.000 13356311. 15.10q8 -4o. IgRI

12440.000 13804881. 14.1124 -47.5580

12540,000 I44321R3. 13.1740 -46.0873

12640,000 14067641. 12.2007 -44.7649

[2740.000 15500808, 11.4587 -_3.5730

I2840.900 16031341. 10.6740 -42.4964

12go0,o00 [6348285, 10.2244 -4[,9003

9

)
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)

===:xz_

im ,

TA_LF 5-X XTV- r_

EVFNT TIME FROM

_: IST MOT

IST OPP 0706. 750

9710.000

98 l0. 000

FM NAV 9907.625

9910.000

0912,000

rB6 0912,000

02_?I 0954.000
LN2VTCO 9954. 200

I0010.000

S4F_ LiJ I

02H2C0

i

LTI

S4BLUCO

S41_ RE)

$41_ 90T

IG_ ('}N

TS_C3

10110.000

10210.000
10310.000

10408.300

10408.800

10410.000

10480.000

10481.000

10481.000

10422. 000

10482.000

10485.000

I0490.000

10490.000

10492. 500

10406.500

10500.000

10506.500

10510.000

10520.000
10530.000

10560.000

I0550,000

10560.000

10570.000

10580.000

10590.000

10592.500

10600.000

10610.000

D5-t5551(I)-7

GFOCENTRIC RADIUS, GFODETIC LATITUDE,

LONGTTUDF (ENGLISH UNITS)

FIRST OPPORTUNITY
GEQCENTRIC

RAhIU£

{FEET)

21562540.

21562599.

21564287.

21565767.
21565801.

21565829.
21565829.

21566407.

2 15664_9,

21567121.

21568236.

21569t43.

21569848.

21570352.

21570354.

21570359.

21570612.

21570615.

21570615.

2157061_.

21570619.

21570628,

2 1570642.

21570642.

21570650.

21570666.

P1570686.

21570713.

21570714.

21570696,

21570681.

21570720.

21570869.

21571186.

21571731.

21572567.

21573761.

21574123.

21575376.
21577485,

GEODETIC

LATITUDE

|DEG)

-5.2024

-5.0a16

-1.6612

1.7046

1.7864

1.8553

1.8553

3.2994

3.3062

5.2146

8.5864

11.8642

15.0089

17.9307

17.9451

17,9796

19.9328

19,9599

19,9599

19.9869

19,9869

20.0679

20.2023

20.2025

20.2693

20._765

20.4701

20.6439
20,7374

21.0043

21.2705

21.5361

21.8009

22.0647
22.3275

22.5892
_2.8495

22.9143

23.1085

23.3662

ANO

LONG ITUOE

{DEG)

162.0970

162.2705

167.7387

173.0564

173.1859

17 3. 2949

173.2_949

175.5q68

175.5977

178. 6540

-175.8153

-170. 1813
-164. 4055

-158.5553

-158.5251

-158.4524

-154. 1635

-154. 1015

-154,1015

-154.0394
-154.0394

-153.8531

-153.5420
-153.5420

-153.3_63

-15%.1362

-152.9164

-152.5058

-I52.2834

-151.6430

-150.9949

-150.3390

-14q.6752

-149.0032

-148.3229

-147.6342

-146.936q

--146.7612 _i

-146.2305

-145.5144

.... /

i i
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TABLE

EVENT

TLI

ORB GID

ORB N&V

5-X×IV-R

!CONTINUED )

TTME FROM

IST MOT

(SEE)
1O620.000

I0630.000

10640.000

10650.000

10660.000

10670.000

10680.000

10690.000
107O0.000

10710.000

10720. 000

10730.000

10740.000

10750.003

10760.000
10770.006

107R0.000

10790.000

10800.000

10910. 000

10820.000

10830.000

1083_.04g

10833.25£

10840.000

10843. 049

ln843.04q

10843. 375

I085_.25_

10953.259

I085_.375

10854.375

10940.000

1 1040. 000

1 I 140. 000

11240.000

11340.000

11440.000

11540. 000

11640.000

D5-15551( I I-7

GEOCENTRIC RADIUS, GFODETIC LATITUDE,

LONGITUDE (ENGLISH UNITS)

FIRST OPPORTUNITY

GEOCENTRIC GEODETIC

RADIUS LATITUDE

(FEET) (OEG)

21580178. 23.6225

2158_542. 23.8772

21587664. 24.1302

21592640. 24.3812

21598570. 24.6301

21605555. 24.8766

21613700. 25.1206

21623116. 25.3619

21633913. 25.6001

21646208. 25.8352

21660120. 26.0668

21675770. 26.2947

216932fl2. 26.5187

21712785. 26.7384

21734408. 26.9536

21759284. 27.164[

21784545. 27.3604

21813324. 21.5693

21844752. 27.7636
21878947. 27.9518

21915954. 28.1336

21955943. 28.3087

21968763. 28.3607

21069657. 28.3643

219qqo01. 28.4765

22012686. 28.5261

22012686. 28.5261

22014163. 28.5313

22060355. 28.6£62

22060355. 28.6£62

22060012. 28.6380

22065736. 28.7032

22576598. 29.6951
23490472. 30.1197

24436832. 29.8750

25650065. -29.1257

27006_11. 28.0338

28475503. 26.7348

_0032139. 25.3307

31655240. 23.8024

AND

LONGITUDE

(DEG)

-144.7882

-144.0517

_143.3048

-142.5472

-141.778£

-140.9o94

-143.2098

-1_9.4069

-138.5934

-137.76_3

-13&.9314

-136.0825
-1_5.2214

-134.3482

-133.4626

-132.5646

-L3L.6539

-130.7306

-129.7946

-128.8457

-127.8839

-126.9091

-126.6092

-126.5886

-125.9244

-125.6241

-125.6241

-125.5920

-124.619_

-124.6193

-124.6090

-124.5096

-116 • 1869

-106.9058

-98.3503

-Q0.6646

-83._808

-77.9541

-72.8005

-68.3225

D

)

:D
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=_=

i /

I

05-15551{ I )-7

TARLF 5-XX IV-R

I CONT INHED l

EVENT TIME FROM

IST MOT

ISECI

T&_ MAN 11734,375

11740.000

11_33.'049

1184C.000

11940.000

12040,000

121_0,000
12240.000

CSM SEP 12333,259

12340,000
12440°000

12540°000

12640,000

12740.000

12R40.000
12go0.o00

GFOCE_TRi C RADIUS,

LONGI_{_D_ (ENGLISN UNITS)

FIRST OPPORTUNITY

GFOCENTRiC

RADIUS

(FEETI

33232736.

33327992.

.349169_2.
35036634.

36770833,

38522131.

4C283976.

42051242.

437C0720.

43BIgg19.
45586_79.

4734g6RI.

49106433.

50855669.

52596263,

53636106°

GEOOETIC LATITUDE, AND

GEODETIC

LATITUDE

(OFG)

22.5457

22.4664

21 • 1 757

21.0812

19.7531
18.4904

17.2961

16.169g

15.1792

15.1098

14.1124
13.1740

12.2o07

11.4587

10.6740

10.2244

LONGITUDE

lnFG)

-64.6303

-64.424g

-6 1. 2440

-6 I .0219

-5_ .0390

-55.4134

-53,0926

-51,0329
-49.3154

-49.1981

-47.5580

-46,0_73

-44,7649

-43.5730

-42.4064

-4[.9003

7
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TABLE

EVFNT

157 nPP

FM NAV

TR6

O2H2I

LHPVTCF)

£4R LU I

(3PH 2 C CI

LTI

S4BLUCF)

S4B RE I

$43 90T

[GM ON

TSMC3

MRS

r35-15551(I |-7

5-XXV COMMANDED AND ACTUAL ATTITUDE ANGLES

FIRST OPPORTUNITY

PITCH VEHICLE YAW VEHICLE ROLL

TIMF FROM ATTITUDE PITCH ATTITUDE YAW ATTITUDE

IST MOT COMMAND ATTITUDE COMMAND ATTITUDE COMMAND

(SFC)

9706.750

9710.000

9810.000

9907.625

qqlO.O00

991;).000
qo12.000

9054.000

q954.200

10010.000

10110.000

1021O.000

1031h. O00

10408.300

I04_8.R00

10410.000

10480.O00

10481.000

104fll.O00

I0482.000

10482.000

10485.000

10490.000

10400.000

10402.500

10406.500

1050,0.000

10506.500

I0510.000

105PO.O00

10530.000

10540.000

10550.000
10560.000

10570.000

105RO.O00

10590.000

lO 59 2. 500

10600.000

10610.000

(DEG) IOEGI (DEG| (OEG) (DEG)

-9.II -g. ll 0.36 0.36 0.0

-0.11 -9.11 0.36 0.36 0.0

-15.63 -15.63 0.46 0.46 0.0

-22.76 -22.76 0.56 0.56 0.0

-22.87 -22.a7 0.56 0.56 0.0

-23.05 -22.99 0.56 0.56 0.0

-23.05 -22.99 0.56 0.56 0.0

-25.q0 -25.00 0.60 0.60 0.0

-25.90 -25.90 0.60 0.60 o.n

-29.71 -_29.71 0.65 0.65 0.0

-36.4_ -36.48 0.7"_ 0.73 0.0

-43.25 -43.25 0.80 0.80 0.0

-50.02 -50.02 0.86 0.86 0.0

-56.74 -55.74 0.91[ O.ql 0.0

-56.74 -56.74 0.91 0.9t 0.0

-56.85 -56.85 0.92 0.92 0.0

-61.61 -61.61 0.94 O.q4 0.0

-61.67 -61.67 0.04 0.94 0.0

-61.67 -61.67 0.94 0.94 0.0

-61.70 -61.67 0.04 0.05 0.0

-61.70 -61.67 0.94 0.05 0.0

-61 .qO -61.67 0.95 0.96 0.0

-62.24 -61.67 0.95 0.97 0.0

-62.24 -61.67 0.05 0.97 0.0

-62.41 -61.78 0.95 0.92 0.0

-62.80 -62.16 0.83 O.RO 0.0

-66. "_0 -64.52 -0.01 -0.89 0.0

-67,59 -67.4¢3 -0.72 -0,97 0.0
-67.81 -67.48 -0.55 -O._q 0.0

-68.47 -68.23 -0.09 -0.41 0.0

-69.04 -6_.81 0.27 -0.04 0.0

-69.55 -69._2 0.58 0.26 0.0

-70.03 -69.80 0.85 0.54 0.0

-70.47 -70.25 1.10 0.79 0.0

-70.90 -70.68 1.34 1.03 0.0

-71.72 -71.09 1.58 1.26 0.0

-71.73 -71.50 1.81 1.49 0.0

-71.8 _, -71.60 1.87 1.55 0.0
-7?.09 -71.85 2.24 1.78 0.0

-72.24 -72.01 1.91 1.56 0.0

VEHICL

ROLL

ATTITU

E

DF

(DEG)

0.0

0.0

0.00

0.00

O.O0

0.00

0.00

0.00

0.00

0 .no

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

-0.02

-0.02

-0.06

-0.14

-0.14

-0.21

-0.35

-0.63

0.22

0.57
0.76

0.84

0.74

0.82

0.76

0.78

0.77

0.76

0.74

0.82

0.63

tJ

)
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_? iL

TABLF 5-XXV

! CF1NT INUED 1

D5-15551( [)-7

CF_MMANDEF) AND ACTUAL ATTITUDE

FIRST OPPORTUNITY

ANGLES

EVFNT TIME FROM

_ .... _ _: tST MOT

PITCH VEHICLE

ATTITUDE PITCH

COMMAND AT T[FIJDE

YAW VFHICLE ROLL VEHICLE

ATTITUDE YAW ATTITUDE ROLL

COMMAND ATTITUDE COMMAND ATTIT[JOE

J

ISF_)

1062_.000

10630.000

10640.000

10650.000

10660.000

10680.000

10690.000

10700.000

10710,000
_ io72o.ooo

i .... 10740,000 " -77. 10

!q2Zo,,ooo 7a, 7I

I r)EG ) ( DEC, )

-72.71 -72.67

-73.11 -72.88

-73.43 -73.21

-7_. 74 -73.51

-74.C8 -73.85
--f4.41 -74.18

-74.74 -74.51

-75.00 -74.R5

-75.45 -75.21

-75.93 -75.58

-76.22 -75.07

-76,39

- 76.84

-77.33

-- "_T7. _6

-78.45

-79.40 --79.13

.£48GC_2

TB7

TLI

I

I
I

- LT_

| _ --
a
!
i

| ,;

107RO.O00

107qO.O00 -80.16 -79.88

10800.000 -81.05 -R0.76

10810.000 -R3.65 -83.49

10q20.000 -83.55 -83.34

10830.000 -83. S5 -83.35

10833.049 -83.54 -83.33

10833.25_ -83.54 -83.33

1084_.000 -83.54 -83.33
10843.049 -83.54 -83.33

10843.049 -R%.54 -83.33

I0843.375 -83.54 -83.33

I0853.25q -83.54 -83.32

t055_.25_ -_.54 -a_._2
ORB GIO I0_S_._75 -0[.>2 -8_._2
_RS NAY i0_54._75 -_t._I -e3.6_

10_4_.000 -0_.4_ -_.48
||040.000 -107.27 -107.27

11140.000 -I14.76 -114.76

11240.000 -122.17 -122.17

11 _40.000 -129.36 -128.36

] 144C.000 -134.40 -134.40
11540.000 -l_q.41 -130.41

_164o.ooo -_4_.ao -14_.3o

5-169

I f)EGI IDEGI

2.47 2.11

2.87 2.54

3.05 2.74

3.24 2.90

3.48 3.15

3.70 3.37

3.ql 3.5_

4. 12 3.79

4.33 4° O0

4.55 4.21

4.76 4.42

4.97 4.63

5. 17 4.83

5.38 5.04

5.54 5.21

5.75 5.40

6.01 5.67

6.20 5.86

6.39 6.05

6.82 6.50

6,79 6.46

6.73 6.41

6.73 6.40

6.73 6.40

6.7_ 6.40

6.7B 6.40

6.73 6.40

6.73 6.40

6.73 6.38

6.7_ 6.38

1.66 6.38

1.66 5.7q

1.61 1.61

1.51 1.51

1.40 1.40

1.27 1.27

1.14 1.14

1.00 I.O0

O. 88 O. 8_

0.75 0.75

IDEG)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.9

0.0

0.0

0.0

O.O

0.0

0.0
0.0

O.q

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.0
O.O

0.0

0.0

" :

i __ T- L

IDEG)

0.75

0,76

0.£6

0.74

0.82

0.74

0.80
0.76

0.77

0.77

0.76

0.79

0.75

0 .£I

0.75

0.84

0.74

0,87

0.75

O.RO

0.72

0.78

0.73

0.73

0.66

0.63
0.63

0.63

0.53

0.53

0.0

-0.23

0.30

-0.00

-0. O0
-0.00

-0.00 _

-0.00

-0.00

-O. 00



TARLE

EVFNT

TED MAN

C_M 5FP

05-IS551 ( I )-7

5-XXV COMMANDER AN_ ACTUAL ATTITUDE

ICONTINUFDI FIRST OPPORTUNITY

ANGLES

PITCH VFHICLF YAW VEHICLE ROLL

TIME FRF}M ATTITUDE PITCH ATTITUDE YAW ATTITUDE

TST MOT COMMANr) ATTITUDE COMMAND ATTITUDF COMMAND

(SECI (DEG) (nEGI (DEG) (DEGI |DEG)

11734.375 -27.18 -148.03 41.05 0.65 180.00

11740.000 -27.18 -148.03 41.05 0.65 180.00
11833.04g -27.18 -86.20 41.05 44.74 180.00

11840.000 -27.18 -79o_4 41.05 45.07 180.00

11940.000 -27.18 -P9.06 41.05 30.04 180.00
12040.000 -27.18 -27.18 41.05 41.05 180.00

12140.000 -27.18 -27.18 41.05 41.05 180.00

12240.000 -27. lQ -27.18 41.05 41.05 180.0_

12_33.25q -27.18 -27.18 41.05 41.05 180.00

12_40.000 -27.18 -27.18 41.05 41.05 180.00

1244h.000 -27.18 -27.18 41.05 41.05 180.00
12540.000 -27.18 -27.18 41.05 41.05 180.00

12640.000 -27.18 -27.18 41.05 41.05 |80.00

12740.000 -27.18 -27. t8 41.05 41.05 lqO.O0

12840.000 -27.18 -27.18 41.05 41.05 1RO.O0

1290_._00 -27.18 -27.18 41.05 41.05 180.00

VEHICLE

ROLL

ATTITUDE

(DEG)

0.00

0.00

-SI.II

-55.02

-123.45

-180.00

-180.00

-180.00

-180.00

-180.00

-l_O.O0

-180.00

-1_0.00

-IBO.O0

-180.00

-180.00

D

)
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)

D__,-15551([)-7

_ARLF 5-XXVI

EVFNT TIME FROM

1ST _OT

(£FC%)

£T OPP q706.75N

9710.000

9_I_.000

FM NAV 9907.6  
9910,000

991 ;. 000

TR6 9912.000

n2Hpt 9954.066
LH2VTCI3 q054. P_60 -

!0010.O00
101 Io. O0§

I0210.000

10"_10,000

S4R LUI 10408.300

02H2£(3 1040A. 800
10410.000

10480.000

10481.000
106_1 .OO0

I04PP.OOO

LT[ 1048_.000
S481UCO 104_R5.0()0

10490.000

-S4B RFT 10400. OD_O
S4B 90T I0492.5_]0

|_M Nfi 1049(_. HOO

....... 10500. O00

10_10,000

10520.000

10530.000

10540.000

10550.000

1o56o.0oo
10570.000

I0'_80.000

10590.000

Mrq 10592.500

]o&oc.boo

10610.OOO

SPACECRAFT GIMRAL ANGLES

FIRST OPPORTUNITY

SPACECRAFT

PITCH

(OEGRFES) (OF
80.88700

80.88700

74.36694

67.244R-g

67.12605

67.00722

67.00722

64.09581

64.0Q591
60.29332

53.52057

46.74831

39.97645

33.26434

33.26636

33.14556

28.39371

28.33431

?R.33481

  . 32o5
28.B3205

28. 32685

28.32_58
28. 32558

28.21859

27.84n02

25.47746

22.51881

22.52487

21.774g6

21.19304

20.67927

20.20418
19.75364

19.32399

I_.90613

Iq.50137

18.40079

18.15316

17.9R823

=

5-i7z

GI MBAL

YAW

_.REES )
0.35997

0.35907

0.45693

0.55815

0.5597_

0.56160

0.56140

0.60061

0.60061

O. 64976

0.73089

0.80283

0.86454

0.91470

O. 91470

0.91549

0.94381

0.94413

0.9441 3

0.94904

0.94904

0.96114

0.96886

0.96886

-0,8Q271

-0.41041

-0.04413

0.2636q

0.53584

0.78925

1.02969

1.26387

1.49392
1.55107

1.77680

1.55636

ANGLES

ROLL

(OEGREFS)

180.00000

180.00000

I_O.OO000

180.000:30

180.00000

180.00000

180.00000

180.00000

I_O.OO000

180.00000

1BO.O0000

1£0.00000

180.00000

1_0.00000

180.00009

180.00000

1_0.00000

IRO.OOO00

179.98442

179.98442

179.93767

t79.q5960

179.85960

0.921_9 179.78909
0.80427 ..... 179.6456_

0.89031 179.3727I

0.97269 -179.77724

-179.47367
-179.23548

-179.15551
-i79'25963

-179.18479

-179.23884

-179.21791
-179.22523
-179.23994

-179.25813

-179.18283

-179.36503

=



TAALE

FVFNT

S4BGC S 2

TR7

T|1

5-XXVI

(CONTINUEDI

TIME FROM

IST MOT

(SFCS)

10620.000

10630.000

1064C.000

10650.000

10660.000

10670.000

I06_0.000

10690.000

107OO.O00

10710.000

10720.000

10730.000

10740.000

10750.000

10760.000

1077G,000

10780.000

107gO.O00

10800.000

10810.009
10820.000

10830.000

10033.049

10833.250
10840.000

10843.049

10843.049

I084_.375

10_53.250

1085_.259

10853.375

10854.375

10040.000

11040.000

11140.000

11240.0OO

11340.000

11440.000
11540.000

11640.000

05-15551( I )-7

SPACECRAFT GIMBAL ANGLES

FIRST OPPORTUNITY

SPACECRAFT GINBAL ANGLES

P I TCH YAW ROLL

(DEGREE S I (DEGREES) |DFGREFS )

17.53046 2. 11281 -179.25067

17. 12031 2. 53717 -179 . 24255

16.70205 2.74139 -170. 14101

16..4 8656 2. 90348 -[79. 26470

16. 15260 3. 15126 -179. 17913

15. 82337 3.36651 -179.25719

15 •4_9_2 3. 57670 -179. 20400

15 • 146 21 3.78 _qO0 -179.24380

14.7q055 B. 99q93 -179 .22765

14.41635 4.20qq6 -179.23125

L4,02529 4.41029 -179. 24047

13.60670 4.626o7 -179.20q02

13. 15812 4.83295 -179.25269
12 .67001 5. 04036 -179 . 18788

12. 13556 5.20514 -170.25228

I I •5485 8 5. 40162 -170.15745

I0. 871 58 5.66720 -179. 25500

I0. 11772 5. _6104 -170. 13005

9. 241 62 6. 04766 -179 .26785

6. 50702 6. 50417 -179 . 19650

6.65753 6.46170 -179. 27786

6. 65249 6.41424 -179 .210g8

6. 66866 6. 39796 -179. 26563

6. 66859 6. 39790 -179.26 776

6. 66670 6. 39874 -170.3_589
6. 66723 6. 39695 -179. 366_7

6.66723 6.30695 -I 7g. 36687

6. 66734 6. 39666 -179. 37019

6. 67652 6. 37028 -179.47143

6. 67652 6.37928 -170 .4714_

6. 67652 6. 37928 180. 00000

6.31171 5.7_1608 17q. 77445

-_.47546 1.61219 180.00000

-17.2"6622 I. 51451 180. 00000

-24. 76450 1.40279 180.00000

-32. 174q3 1.26854 180.00000

- 3q. 3 635q I. 13g_ 1 180. O00c_O

-44. 40193 I. O0110 1RO.O00)O

-40.41277 O. q7725 180.00000

- 54. 70521 O. 74001 180.00000

]

....;)
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TABLE 5-XXVI

( CONT INUED )

EVENT _ TIME FROM

_i ; IST MOT
" (SECS)

1"r,O MAN II734. 375

11740.000

I183B.049

I ] 840.,000

11940.000

12040.900

12140.000

12240.000

C%M £EP 12333.259

12340. 000

12440.000

12540.000

17640.000

12740.000

12B40.000

12900.000

D5-15551l I}-7

SPACECRAFT GIMBAL ANGLES

FIRST OPPORTUNITY

(D

PITCH

EGRFES}

5R.03191

58. 031 ql

3.79522

10. 16045

60.937R_1
62. 82062

62.82042

62. 82042

62.82042

62. 82042

62. 82042

62. 82042

62.82042

62,82 042

62.82042

62.82042

SPACECRAFT GIMBAL

YAW

(DEGREES}

0.64857

0.64857

44.7447n

45.06628

39.94462

41.05168

41.05166

41.05166

41.05166

41.05166

41.0516&

41.05166

41.05166

41.05166

41,05166

41.05166

ANGLES

ROLL
(DFGRFESI

l_O,O00OO

180.O_O00

128.88650

124.97q48

56.55007

O.O000n

0.00000

0.00000

O.O00OO

0.00000

0.00000

0.00000

0.00000

0.00090

0.00000

0.00000

r__

i

=- :

|
g,- -
---- C

g

117 7 -

L

---- kLLL : i
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D5-15551[I}-7

TABLE

EVFNT

5-XXVII CnMMANnED ATTITUDE CnNTROL SIGNALS

FIRST OPPORTUNITY

TIME FROM COMMANDED CONTROL SIGNALS

IST MOT PITCH YAW

(SECI (DEGRFFSI (_EGREESI

ROLL

(GFGREES!

(COMMANDED CONTROL SIGNALS

ARE ZERO FOR THIS PERIOD

OF FLIGHT)

3-D SIMULATION

LTI

S4RLUCO

S4B RET

S4R 90T

IGM ON

TSMC3

MRS

I0482.000

10485.000

IO4qO.000

10490.000

I04q2.500

104q6.500

10500.000

10506.500

10510.000

10520°000

10530.000
10540.000

10550.000

10560.000

10570.000

10580.0O0

10590.000

10592.500

I0600.000

1O61O.O0O

0.021

0.226

0.56q

0.56q

0.[40
0,375

0.347

0.1q5

0.177

0.141

0.138

0.140

0.141

0.141

0.143

0.144

0.145

0.144

0.156

0.157

0.029

0.031

0.023

0.023
-0.226

-0.066

-0.599

-0.151

-0.247

-0.224

-0,226

-0,227

-0.229

-0.230

-0. 232

-0. 233

-0.235

-0,235

-0.297

-0,253

0.093

0.I37

0,209

0.209

0.428

0.590

0.826
-0,787

-0.874

-0.760

-0.71q

-0.764

-0.715

-0.80q

-0,706

-0.846

-0.707

-0.726

-0.952
-0.620

3
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i Z

_T: ¸

_L

TM:LF B-YYVI I
I CnNT INUED)

FVFNT
Z ZZ_ _

i _ z " =_ C L Z Z

i
1

S_Br_Cs7

fB,/ :

TLr
: : z

ORB _T_

TTMF FROM

IST MOT

_SECl
I0_20.000
t0630.000

1064C.000

10650.000

10660.000

10670.000

10680.000

10600.000

10700.000

I0710.000

10720.300

1073_.000
10740.000
1o7so.ooo

10780.000

10790.000

10800.000

10810.000

10820.000

10830.000

108_3.049

1083_.25_

10840.000

10843.049

10843.049

I0863.375
10853.259

I085_.25g

I085_.375

D5-15551(II-7

COMMANRED &TTITUDE

FIRST OPPORTUNITY

CnNTROL SIGNALS

z

COMMANDED CONTROL

P T TCH YAW

(DEGREE S I (OEGREESI

O. 147 -0.238
O. 168 -0.239

O. 16g -0.242

O. I 51 -0. 247

0.[5| -0.245

0.153 -0.2&7

O. 154 -0. 249

n.155 -0.250

0. t57 -0.251

0. I_7 -0.253

: O. 159 -0.254

0.160 -0.255

0.161 -0.258

0.162 -0.259

O. 164 -0. 261

0.[66 -0.262

0.167 -0.262

0.169 -0,264

0.170 -0. 265

0.166 -0. 2614

O. 167 -0. 266

0.166 -0.266

O. 168 -0.268

0.168 -0.268

0.167 -0.267

0.167 -0.26g

0.20£ -0.336
0.208 -0.336

O. 223 -0. 362

O. 223 -0. 362

0.223 -0.362

SIGNALS

(COMMANDED CONTROL SIGNALS

ARE ZERO FOR THE REMAINDER

OF THE SIMULATED FLIGHT)

ROLL

(DEGREES

-0.88 l

-0.757

-0.726

-0.755

-0.7 14

-0.781

-0.708

-0._13

-0.703

-0.844

-0.707

-0.883

-0.710

-0.918

-0.720

-9.960

-0.72q

-0.9q2

-0.738

-0.750

--0.774

-0.709

-0.708

-0. 706

-0.637

-0.606

-0.606

-0.603
-0.503

-0.503

-0.503

!
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TABLE

FVENT

5-XXVIII

TIME FRqM

IST MOT

(SEC)

D5-I5551( T )-7

VEHICLE BODY ROTATION RATES

FIRST OPPORTUNITY

BODY ROTATION RATES

X Y

(OFG/SEC) (OEG/SEC)

Z

{DFG/SFC)

(BODY ROTATION RATES ARE

NOT CALCULATED DURING THIS

PERIOD OF FLIGHT)

3-D SIMULATION

IT I !048P. 000 -0. hl 6 -0.002 0,005

,_4BLtICO I0485.000 -0.016 -0. 091 0.003

104qO. 000 -0. Ol 6 O. 000 0.00']

S4B RFI ]04qO.O00 -0.016 0.000 O.OOO

S4B 90T 10492_.500 -0.045 -0,098 -0.040

IC,M ON 104q6.500 -0.047 -0,148 -n.04?

1050,0.000 -O. OB7 -1.1.27 -0.640

T£Mt 3 10506.500 0.113 0. I12 0.052

1051e. 000 0. 070 -0.091 0.0 34

10520. O00 -0. 001 -0. 060 0.041

l 0 530. 000 -0. '325 -0. 054 0.0 34
10540.000 O. 004 -0. 049 0.02q

10550.000 -0. 021 -0.045 0.027

10560. 000 0. OOq -0. 043 r) .025

10570. 000 -0.016 -0. 042 0.024

10580.000 O. 013 -0. 041 0 .n 24

10590.000 -0.012 -0,040 0,023

MRS I05q2. 500 -0. 005 -O. 040 0.0 26

10600.000 O. 025 -0.042 0.0RI

106 l O. 300 -0. 004 -0. 030 0.0 33

9
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D5-15551(I1-7

T ABL E

EVFNT

5-XXVIII VFHICLF BODY ROTATION RATFS

ICnNTINUED) FIRST OPPORTUNITY

TIME F_OM ..... RO[)Y ROTATION

1 £T _OT X

(SFC,) ....... (DEG/SEC_

10620.000 - _ 0.024

10630.000 -0.002

10640.000 -O.02q

10650.,000 0.002

106AC. 000 -0. 024

10670.300 O. 005

106R0.000 -0.021

10600.000 O. 008

i07C0. 000 -0.017

10710.000 - 0.011

lO 720. 000 - O. O14

10730. 000 O. O14
10740.000 -0.012

10750.000 0.016

10760.000 -0.010
10770.000 0.01_

107qO. 000 -0. O0 c_
10700. 000 O. O1 8

10800.000 -0. OOq

10RI 0.000 -0.014
10820.000 0.006,

10_30. O00 -0.019

lOR_.04_ -O.Oln

10833.25q -0.010

10840.000 " -0.010

1084 _,.04q -0.nl0

10843.04q -0. OlO

10843.375 -0.010

ir)q53.25£ -0.010

10853. 259 -0. O10

IOF_53.375 -0.010

T_LI

ORR GID

PATFS

Y

(DEGISEC)

-0.046

-0.035

-0.030

-0.032

-0.032

-0.033

-0.033

-0.035

-0.036

-0.038

-0.040

-0.043

-n.046

-0. 050

-O.054

-0.062

-0.070

-0.080

-0.094

0.062

-0.003
0.007

-0.000

-0.000

-0.000

0.000

0.000

O.OO0

q.O01

0.001
O.nnl

-(BODY ROTATION RATES ARE

NOT CALCULATED DURING THE

REMAINDER OF THE SIMULATED

FLIGHT)

L

:_ =:7 =

: _

5-177

7

(DEGI£EC)
0.057

0 .n30

O.n13

O.OP4

0.023

0.o21

0 .riP1

0.021

0.021

0.022

0.021

0.021
0.021

0.0 21

0.015

0.026,

0.023

O.r, 19

0.020

-0 .O0_

-'_ .004

-0. 008

n .000

0.000

-0.300

-0 .nO 1

-0.301

-0.991

-0 •O03

-0,043

-0. nOB

:z
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TABLE

EVENT

IST OPP

FM NAV

TB6

02H21

LH2VTCO

S4B LUI
02H2C0

LTI

S4BLtJCO

S4B RFI

S4B gOT

IGM ON

TSMC3

MRS

5-XXIX-A

TIMF FROM

IST MCIT

(SFCI

':)706. 750

9710.000

qBlO.O00

9907.625

gqlo. O00

99i2.000

qgl2.000

9954.000

99_4. 200

1O010.O00

10110,O00

10210.000

10310.000

10408.300

lO408.rnO

10410.000

10480.000

10481.000

10481.000

10482.000

10482.000

10485.000

10490.000

10490.000

10409. 500
I0_96.500

10500.000

I0506,500

10510.000
I052C). 000

10539.000

I0540.000

10550.000

10560.000

10570.000

10580.000

I05_0.000

10592. 500

10600.000

10610..000

F)5-15551 ( I }-7

VEHICLF POSITION - INERTIAL COCRDINATES

(_FTRIC UNITSI

FIRST OPPORTUNITY

VEHICLE POSITION COMPONENTS

X Y

(METER S) (METFRS)

1041088. -10224g.

I066985. -102090.

1826607. -0647[.

2543531. -89684.

2560586. -80504.

2574032. -89351.

2574032. -8935l.

2872740. -86032.

2874142. -86016.

3258615. -81273.

3910900. -71879.

450829_. -61440.

5042423. -50089.

5498558. -38184.

55006g2. -38122.

5505807. -37973.

5784572. -29120.

5788271. -28992.

5788271. -28992.

5791961, -28863.

57q196[. -28863.

5802983. -28478.

5821101. -27835.

5821191. -27835.

58_0220. -27512.

5844592. -26995,

5857097. -26542,

5880133. -25702.

5892433. -25251.

5927174. -23968.

5961312, -22687.

5994g40, -21405.

6027750. -20119.

6060038. -18825.

6091696. --17523.

6122720. --16207.

6153103. --14876.

6160599. -14541.

6182851. -13526.

6211982. -12153.

Z

(METERS)

-6488331.

-6484287.

-6313148.

-6060526.

-6053353.

-6047276.

-6047276.

-5911860.

-5911179.

-5708573.

-52_366_.

-4734622.

-4218457.

-3604211.

-3600955,

-3593134.
-3124877.

-3118024.

-3[18024.

-3111167.

-3|I|167.

-3090569.

-3056151.

-3056151.

-_038899.

-3011180.

-2986802.

-2941217,

-2916501.

-28452_2.

-2772994°

-2699786,

-2625610.

-2550463.

-2474347,

-2397259,

-2319201.

-2299535,

-2240143.

-2160015.

D
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D5-15551( I)-7

TABLF 5-XXIX-A

( CONTINUFD)

VFHICLF POSITION - INFRTIAL
(METRIC UNITSI

FIRST O_PORTUNITY

COCROINATES

EyFNT TIME FROM
IST MOT
(SFC)
|0620•000
i0630 000
10640.000
10650.000
10660.000
10670.000
10680.000
10690.000

10700.000

|0710.000

I0720.000

10730.000

1074O,000

10750.000

10760,000
i0770,000

lOTaO, ooo

I0790,000

10800.000

10810.000

10820.000

10£3_.000
S48GCSP 10833,049

TB7 10833. P59

_z 10840,000

1084_o049

Tl | 10843.049

10R4_.375
10853.25q

10853, 25q

_RR Gin I085t.375

OR_ NAV 10854, 375

10O40.000

11040.000

11140.000

11240.000

11340.000

11440,000

11540.000

11640.000

- VEHICLE

X

lMI_IERS|

6240494,

626838z_.
6295648,

632228_,

63482S7,

6373657.

6_08_90.

64P2495,

6445940,

6468753,

6490921.
6512443.

6533317.
L

6553539.
" 657310R.

6592020.

6610270,

6627851,

A644755.

666C96O,

6676453.

6691207.

6605561,

6695_5_,

6705199,

0709291,

6709291.

6,700724.

6722396,

6722396,

672253q,

6723773.
67q7[qg.

6,806241,

6740610,

660q943.

642.4061.

6192156,

5O22382,

56_171 _,

POSITION COMPONENTS

Y

[METERS)

-10756.

-032 o .

-7867.

-6364.

-481q.

-3225.

-1580.

121.

1883.

3710•

560_.

7582,

9636.

11778.

14013.
16346.

18785_

21337,

24009,

26810,

2975l.

32837,

33808,

33875.

3603_.

37O15,

37015,

37120.

40286,

40286,

4032_.

40644,

67859,

98058,

129066.
158009,

185699.
212111.

237269,

261222.

Z

(METERSI

-2078_08.

-1996519.
-1913139.

-1828662.

-17430_I.

-1656390.

-15685R1.

-1479645.

-1389572.

-1298353.

-1205977.
-1112430.

-t017699.

-021771.

-£24626.
-726245.

-626610,

-525700.

-423402,

-319o59,

-215068.

-10879 3.

-76107,

-7 385 1.

-1425,

31338.

31338.

34838.
141036,

141C36.

142280.

153023.

1070771.

2130t02.

31662R0.
4172170.

5143437.

6078078,

6o757_q.

7837216.
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TABLE

EVFNT

TED

C_M

5- XX TX-A

t CONT TNUED )

MAN

SFP

TIME FROM

IST MOT

(SEC)

11734.375

11740.000

IIR33.049

11840.000

11940.000

12040.000

12140.000

12240.000

12_3_.25q

12340.000

12440.000

12540.000

12640.000

12740.000

12840.000

12qO0.O00

95-15551(I)-7

VEHICLE POSITION - INERTIAL

[METRIC UNITS)

FIRST OPPORTUNITY

COORDINATES

VEHICLE POSITION COMPONENTS

X Y

METERS) (METERS)

5314900. 28278a.
5295001. 28403_.

4974675. 304311.

4950062. 305790.

4587852. 326553,

4212595. 346400.

_826917. 365401.

3432961. 383621.

3C59647, 399961.

3032476. 401119.

2626893. 41794q.

221739R. 434160.

1804926. 449797,

1390305, 464901.

q74186. 47950g.

724027. 498050.

Z

[METERS)

8618315.

8663926.

q403545.

94576q3.

10220501.

1095435?.

11661223.

12342962.

12957640.

13001_17.

I36_7905.

14254213.

14851606.

15431331.

15994528.

16324951,

')
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" "7_
D5-15551(I )-7

21 : :

TABLE S-XX I X-8

FVFNT TImE FROM vEHICLE

1 ST MOT- X

ISFCI ' IFEETt

I_T C)Pp o706.750 -3418595.
_- , 9710.000 3500607.

9810.000 : 5992804,

F_ NAV 9907._525 8344917,

:: C)ql 0.000 R400872.

9912._')OD " 8447961.

ta6 901_.n00 _44794I.
O_p t 9958.000 ,_4_5001.
Lh2VTCO 9954.2d(_ o429600.

10010.000 _o690995.
10110.000 IP8310_v.
Io_IO.Od0 .... 14voo_9.
lOS1_.oo_3 1_543s81.

VEHfCLfPOSITION - INERTIAL CCCRDINATES

(ENGLISH UNITS|

FIRST OPPORTUNITY

PQ_ITION COMPONFNTS

Y

(FEETI

-335462.

-334940.

-316505.

-294240.

-293648.

-293148.

-29314_.

-282259.

-282205.

-266643.

-23582P.

-201573.

-164333.

-125276.

-125072.

-124582,
-95539.

-95118_

-9511P.

-94696.

-94696.

-g3432.

-91321.

-g1321.

-90264.

-8_567.

-8707g.

-84323.

-82844.

-78634.

-76433.

-7072_.

-66008.

-61765.

-57490.

-53173.

-48_06.

-47705.

-44377.

-39871.

S_B LUI 10408.300 18C39888.
O2H2CA 10408.806 ;- 18046890.

; 10410.000 18063671.
10480.000 18978255.

10481.000 18990389.
10481.000 1_99038Q.

I04_2.000 Iq002496,

LII 10482.080 - 19002496.
g4RLUCO 10485.000 1903_659.

Iq490.000 lgOq_3g5.

848 REI 104g0.000 19C98395.
S4R gOT 10492.500 " lql?_Olq.

!GM ON 1_406.506 ..... lqlTSI71.
: !0500.000 19216197.

TSMC3 10506.506 " 19291775.

10510.000 19_32130.

lhSPO.hO0 19446110.

_ 10530.000 19558111.

10540.000 10668110.

10550.000 19776084.

10560.000 Iq882014.

10570.000 199_5880.

10580.000 _0087663.

10590.900 20187347.

MRS I0502J5_0 20211938.

106D0.000 20284945.

10610.000 20380517,

l

(FFET!

-21287175.

-21277908.

-20712426.

-IQ883614.

-19860083.

-19840145.

-19840145.

-19395865.

-19393533.

-la728915.

-17334869.

-15697578.

-1384008I.

-11824840.

-11814156.

-117_497,

10252221.

-1022_73_.

-1022973°.

-10207240.

-10207240.

-1013q661.
-10028743,

-10_2674_.

-9970140.

-9879200.

-9799220.

-9640661,

-q56_573.

-9_34749.
-9097748.

-8_57567.

-8614205.

-9367_62.

-8117935.

-7865024.

-7608927.

-7544405.

-7349551.

-7096663.

::-7
# %
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TABLF

EVENT

.<;4BGCS 2

TR7

TLI

ORB GID

ORB NAV

5-XX IX-B

t CONTINUED)

TIME FROM

IST MOT

(SFC)

10620.000

I0630.000

I0660,000

10650.000

I0_0.000

10670.000

106_0.000

10690.000

10700.000

10710.000

IO7?O,O00

10730,000

10740°000

I0750.000

10760.000

10770.000
lO7flO.O00

10790.000

I0800,000

IORIO.O00

10820,000

10830,000

10833,049

10833.259

I0_40,000

1.0843,049

| 0843,049

10R43._75

10857. 259

10853,25g

10853.375

10854.375

10940.000

II040,000

11140.000
11240,000

11340,000

ll440.000

I1540,000

11640.000

05-15551{I)-7

VEHICLE PnSITION - INFRTIAL

{ENGLISH UNITS)

FIRST OPPORTUNITY

COORDINATES

VEHICLE POSITION COMPONFNTS

X Y

IFEET) (FEET)

90474062. -35288.

20565565, -30608.

20655013, -25810,

20742399, -20881.

20827713, -15810,

20910047, -10582,

2cgg20_4, -5185,

21071146. 396,

211480q7, 6177,

21222941, 12172,

212q5672, 18399.

21366283, 26874.

21434766, 31616,

21501113. 38642.

21565316, 45973,

21627_62, 5362q,

21687237, 61630,

21744918, 70002,

21800379, 78769,

21fl53573, 87958,

21904375, 97607,

21q52778, I0773&,

21967064. 110918.

21968040. 111139.

21998683, 118234,

22012111. 121641.

22012111. 121441.

22013520. 121784.

22055106. 132173,

22055106. 132173.

22055576. 132295.

22059621. 133345.

22300490. 222634.

2233C1_6. 324665,

22114861. 423444,

21686164, 518402,

21076315. &0q248.

20315474, 695904,

19430386, 778442.

1844_968, 857029,

?

{FEET)

-6R20237,

-6550258,

-6276703.

-5Qq0547,

-5718771,

-5434351.

-5146263,

-4854477,

-4558964,

-4259589,

-3956616,

-364q704,

-3338909°

-3024182,

-2705466,

-23R2694.

-2055808.

-1724739.

-1389410,

-1069733.

-705605,

-356933.

-249696,

-242295,

-4676,

102815,

102815,

114298.

462716.

462716.

466796°

502044,

3513029,

6988524.

10_88989.

13688221,

1697&792.

19941202.

22886317,

25712652,

9

D
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I

:_===-

i
_. -.--

! ABL E

EVFNT

T&D MAN

C£N SFP

5-xxIX-B

(CONTINUED)

TIMEFROM

tST MOT

{SECI
117_4.375

11740.300

11840.000

11940.000
12o4o.oo0
1214O,000
12240.000

12333.25g

12t40,000

12440.000

12540.000

12640.000

12740.000

12q40.000

12900.000

D5-15551{I)-7

VEHICLE

X

(FFET)

t7437335.

173753_0.

16321112,

16240362,

15C52C0o.

t _82o,84_.

12555503,,

[I2629_6.

1003821 l.

g949069.

8619417.

7274P94.

5921672.

4561368.

31Q6148.

'2375416.

POSITION - INERT[At CQCROINATES

lENGL ISH UNITS)

FIRST OPPORTUNITY

VEHIELF POSITION COMPONFNTS

Y Z

( FFE T) |FEET }

_27768 . 2R275313.

q31883. 2q424952.

99R394. 30R51526.

1003247. 31029178.

1071366. 33531826.

[ [36483. 35930492.

1198823. 38258606.

1258600. 4-069528 1.

1312208. 42511 944.

1 _16007. 42655240.

1371223. 447¢_783.

1424409. 46765702.

1475713, 4872574 1.

1525267. 50627725.

1573103. 524754a6.

160121 3 53559550,
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TA_LF

EVENT

I_T _PP

FM NAV

TR6

OPH2I

I HPVTCn

_4B LtJl

OPHPCD

LTI

$48LU£0

S4B RET

S4B 90T

TGM DN

TSMC3

MRS

5-XXX-A

TIMF FROM

IST MnT

I£ECI

970&.750

9710.000

9RIO.O00

0907.625

9qlO.O00

qqlP.300

Q912.000

9054.000

0054.200

I0010.000

10110.000

I0710.000

In_10.300

10400.300

104CR.800

10410.000

104q_.000

104£1.000

10481.000

10482.000

104£2.0C0

104_5.000

104O0.300

10400.000
10492.500

104e6.50C
10500,000

1050A.500

10510.0O0

10520,000

10530.000

10540.000

10550.000

10560,000

10570,000

105_0.000

10590.000

10592,500

10600.000

10610.000

D5-15551(II-7

VEHICLF VELOCITY - INERTIAL

(METRIC UNITS}

FIRST OPPORTUNITY

VFHICLF VELOCITY £0_PONENTS

X Y

(_/SEC I ( M/SECI

7603,809 48,757

76R9,085 49

7485.536 63

7185.36_ 75

7176,R42 76

716Q.623 76

71_q.623 76

7008.784 81
7007. 976

6767,401

6263,031

_67C, 861

4900. 238

427C,761
4266,900

6257,628

3702. 534

3604.41 t

3694.411

36R6.2£2

36_6.2A2

36A1.R94

3621.140

3621.140

3603.824

358P,20R

3563.070
3524.721

3503,997

3444.072

3383.385

3322,008

3250.q04

3197,377

_134.1R7

3070.450

3006.186

2900.040

2043.018

28R2,180

COOROlNATES

,217

,052

.844

,145

.3q_

.3q8

,622

81.647

88.310

00.376

1n0,184

117.589
124.364

124.395

124.468

12_.321

128.370

128.370

1.28,419

12£,410

128.566

128._07

128,807
129.014

12o.465

129.703

L2£,87q

t28,61!

128.124

128,060

128,33£

128.o15

129.773

130.900

132,297

I_3.967

134.427

136.111

138.487

Z

(M/SECI

1220,347

t258,o9t

2159,761

3009,781

3030,001

3047.00q

3047,0_9

3400.063

3401,725

3857,490

4630.626
5338.518

5971.434

6_11.770

6514.39n

6529.362

6q50. 737

6855,115

A955.115

6859,489

6fl59.48£

6_72,6n2

AQO4.255

6804.255
6010,710

6048.534

6981.737

7044.661

707_.5gI

7175.362

7272.245

7369.176

7466.139
7563o137

7660.174

7757.261

7854.409

787q.708

7950.064

8066.659

3

q
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]

[
EVENT

S4BGCS2

T R 7

TLI

ORB GIO

ORB N6V

5-XX×-A

ICONT INUED)

TIMFFROM

IST MOT
ISEC}

10620.000
10630.000

10640.000

10650.000

I0_60.000

10670.000

10680.000
10690.000

ln700.O00

10710.000

10720.000

1073C.000

]0740.000

10750.000

I0760.000

10770.000

10780.000

10700.000

ICSOO.O00

10810.000

1n82o.ooo

10830.000

1083_.04q

10833.25g

10840.000

I0843.040

I084%.04q

ln84t.375

IORB3.25q

1085_.25q

10853.375

10854.375
lOg4P.O00

11040.000

11140.000

11240.000

11340.000

11440.000

]l_40.000

II640.000

05-15551II}-7

VFHICLF VELOCITY- INERTIAL

|METRIC UNITS}

FIRST OPPORTUNITY

COORDINATES

VFHICLE
X

IMISECI

P820.211

2757.742

2694.980

2631. 985

2568. 706

2505. IRO

2441.456

2377.521

23i3. 300

2249.067

21R4.54_

2119.821

2054.859

1989.62_0

l 924. 096

1858. I 82

1701.664

1724.425

1656.240

1585.257

1511.760

14_g,035

1417.047

1415.497

I'},55.713

1328.685

1328.685

1325. 790

1238,4.45

] 23Q,445
1237.424

1228.609

4QB.328

-2qR,2q5

- O98. 054

1598.785

2103.467

2521.014

2862.86l

3140.747

VFLI)CITY COMPONENTS

Y

(M/SEC}

141.017

144.355

148.202

152.341

156.q75

161.845

167.2&0

173.07q

179.386

186.180

193.486

201.324

209.718

228.308

238.475

249.3q2

261,08_

273.503

286.q4I

301.316

316.02_

320.574

320,853

320,6R_

320,574

320.574

320,562
_20,167

320.1_7

320.162

320.120

315.131

306.401

205.460

283.25?
270.507

257.786
245.453

233.725

Z

{MI_ECI

8174,702

8283,312

83o7.701

8502.781

8613.442

8724.363

8837.106

8950._46

9064.368

92q5.937

961 _.59_

q532'674
Z

9653.294

9775.92q

9990.455

10026,B16

I0286.5S2

I0420,6_5

10557,730

10697,706

]o74o2  B
10743.664

10744.681

10744.624

in744.624

10744.613

1074_.474

10743.474

10743.453

]074_.260

10677.333

10402.116

10210.741

0800.79:_

o531,303

9161 .q47

_703.725

_433,077

5-185



TABLF

EVENT

TgD

C._M

5-XXX-A

( CONT INUED l

MAN

SFP

T IME FROM

IST MOT

(SEC)

11734.375

1 1740. 000

I1833.049

11840,000

11940,000

12040,000

12140,000

12240,000

12333,259

IPB40.O00

12440.000

] 2540. 000

|2640,000

12740,000

12840,000

|2900, 000

{)5-I 5551( I |-7

VFHICLF VELOCITY - INERTIAL

(MFTRIC UNITS)

FIRST OPPORTUNITY"

COCRDINATES

V_HICLF VELOCITY C_MPflNFNTS

X Y

(MISFC I (M/SEE )

-3354.126 223,310

-3365,530 222,710

-3535._21 213.137

-3546,675 212,448

-36g2.173 2_2,q32

-3808,616 194.132

-3901,382 186,003

-3q74.8_ !78,493

-4C2q,042 172,002

-40_2,493 17[.55[

-4077,213 165,127

-4111,298 159.172

-4136.619 153,643

-4154,6q7 148,50[

-4166o775 14_,710

-417[,574 140,990

Z

(MISECI

8117.73]

8099,166

7801,086

7779,516

7479,990

7200.416

6040.01[

66qT.66W

_486,853

6472,132

6262,108

6066.330

_8S3,599

57[2.795

5552.890

546 1,784

.]
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i

i
I

I

D5-[5551( I )-7

T AP,i E

EVFNT

p

FM NAV

TR6

_7H2I

LH?VTC

5-XXX-R

nPH2CO

tl!

g4dLtJCO

$48 RE I

VEHICLE VELOCITY - INERTIAL COCRDINATES

T T_E FR[IM

IsT _MnT .........

(SFC) (FT/SEC)

g706.750 .... _ .... 25242'. 449

0710.00_ ............. 25226.655

08 I0,, 00_ ..... _ 24558.847

9007.625 - 23574.021

09 10. 000 23546

0912.00D

qq I 2 • 000
9956.00(3

0054.200

I0010.000

101 I0.000

1o210.000

" 10310.000

I040B.300

10408.8_0 ....

10410.000

10480.0()0

10481.000
1o4ai.  o ......
10482.000

i0482, O_ =

10485.000

I04q0.000

I0400.000

(ENGLISH UNITS)

FIRST OPPORTUNITY

VEHICLF vElOCITY COMPONENTS

IF

,069

23522,386

2352_.386

77904.60B

22002.048

22202. 758

20548.003

i 8605, 18R

16401.609

1401 l, 682

13009.016

13068.507

12147.621

12120.770

12120.770

12094.102

12004.102

12014.0_8

IIRBO.380

11880.380

11823.571

11752.652
11689,803

11566.046

11406.054

112gg.448

III00.344

108qB.976

10695.517

I04OO.OR[

10282.767

10073.655

9862,_15

9800, R43

965_.523

0455.972

Y

T/SEC 1

150,063

161.472

206. 864

248.831

249.818

250.648

250,64B

267.780

?67.870
2_0.7_2

326.038

358.215
385.792

408.019

408.11q

408.350

421,001

421.162

42[.162

421.322

421.322

421.804

422.504

422.594

423.274

424.755

425.534

422.830

421.953

420.354

420.145

421.057

422,04g

425.763

42g.463

434.044

439.$24

441.034

446.559

454.354

S4B gOT In402

: _ __> 10500
FSMC3 I05C6

10510

10520

: 10530

10540

10550

10560

1057e

10580
10500

MRS I05g2

10600

10610

.50O

.500

.000

.500 " _"

.000

.doo......

.000

.ooo

.odO

.000

,300
.o6 =
.000

.500

.000

.000

Z

(FTISECt

403 3. 290

4130.547

70R5._29

0_74.600

0940.9_7

9996.740

_g_6,740

11155.063

11160.515

12655._06

15192,_43

17515.021

l_501.323

21364.075

21372.376

21_02,263

22476.153

22490.533

22400.533

22504.882

22504.882

22547.005

22618.048

22613._48
22672.q32

22797.028

22905.963

23112,4O5

2_22_,59_

23541.214

23_59.070

24L77.085

24495.207

24_13.440

251_1.£05

25450.331
25769.059

2584R.779

26112.415

26465.417

h__
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TABIF

EVFNT

S4RGC_2

TB7

TLI

ORB GIO

ORB NAV

5-XXX-B

( CONT INUED I

TIMF FROM

1ST MOT

ISEC)

10620.000
10530.000

10640.000

10650.000

10660.000

10670.000

10680.000

10690.000

10700.000

10710.000

10790.000

1O730.000

10740.000

10750.000

10760.000

10770. 000

10780.000

10700.000

10800.000
10810.000

10820.000

10830.000

I0833.049

IOA33.259

10_40.000

10843.049

I0843.049

10843. 375
10853.259

IOA53.25q

10853.375

I0854.375
10940.000

11040.000

11140.000

11240.000

11_40.000

11440.000

I1540.000

11640.000

D5- 15551( I }-7

VEHICLE VELOCITY - INERTIAL

(ENGLISH UNITS)

FIRST OPPORTUNITY

COCRDINATES

VFHICLE

X

(FT/SEC}

9252.661

q047.709

R841.797

8635.12C

8427,513

R219.125

8010.026

7800.267

758q.863

7378.829

7167.152

6954.792

6741.663

6527.625

6312,64q

6006.3g8

587a.162

5657,562

5433.859
5200.973

495q.777

4721.243

4649.104

4644.018

4447.876

435q.202

435g.202

4340.736

4063.140

4063.140

4059.791

4030.869

r1618.529

-078.626

-3274.455

-5245.358

-6901.137

-8271.043
-9302.588

-10304.289

VELOCITY COMPONENTS

Y

IFT/SEC)

462.654

473.607

486.227

4qq.806

514.680

530.q87

548.688

567.846

5aB.53a

610.827

634.797

660.511

688.051

717.514

740.042

782.308

818.215

856.570

R97.31q

941.406

q88.569

1036.837

[051.751

I052.667

1052.125

1051.752

1051.752

I051.712

I050.416

1050.416

1050.400

1050.262

1033.894

1005.254

969.385

q_:_.304

887.490

845.755

805.293

766.814

Z

(FT/SFC)

26819._q0

27176.2?0

27535.108

27_96.262

2q259.326

28624.87q

28903.[29

20364.323

2q738.T3q

30116.680

304gS.481

30884.512

31275.177

31670.912

32073.255

32481.812
32896.378

33318.406

33748.627

34188.434

34638.22I

35097.46?

35239.495

35248.241

35251.579

35251.389

35251.3_q

35251.344

35247.618
35247.618

35247.548

35246.915

35030.620

34422.952

33529.335

32450.008

31270.678

30055.q28

28850.804

27683.979

%>

b

J
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L _

D5-I5551(II-7

T_BLF 5-XXX-B VFHICLF VELOCITY - INFRTIA1 CGORDINATES

(ENGLISH UNITS)

FIRST OPPDRTUNITY• ICONT INIJFD)

EVFNT TIMF FROM

i_T MnT -_ X

(S_C) (FTISFC)

TF.D MAN 11734.375 -11004.350

11740.00n _i1041.764

li.R33.049 - - _L-IIS,_B.R22

11840. 000 - 11636.073

VEHICLE VFLOCITY COMPnhENTS

.000 _'2121i 3. 42 8

.000 ......... 124q5.458

•000 "- 1279g. 810

•000 - - [3040.7qO

• 25q .... _1%218.642

• 000 [3229. 965

11940
1 204C

12140

1;)240

C¢,H SFP ...... 12333

i 4 o.ooo  3376.
_ _ |2540.000 -L13488.512

-'_--_ _ i2640.000 213571.585

• IPS4C 000 "-1367C.523

" ' |2OOOZOO0 " ---:I3686.266

Y

(FTISEC)

732.644

7%0.677

699.268

697.008

665.789

636.qt7

610.246

585.607

5_4.312

562.832

541.754

522.217

504.079

487.209

471.489

462.564

Z

(FTISEC)

26632.984

26572.068

25S94.114

25523.345

2_540.650

23623.411

.... 22769.066

21973.979

21282.260

21234.029

20544.973

10902.653
19303.145

18742.764

1871q.142

17_19.239

L_

.SL • _ __

7

?

-[_

[ _

5-189



TABLE

EVENT

IST (3PP

FM NAV

TR6
N_H21

LH2VT£q

S4F_ LHI

02H200

LTI

S4BLtJCO

S4B R E I

S4B 90T

IGM nN

T_MC3

MRS

5-XXXI-8

TIME FROM

IST MOT

(SECI

c706.750

q710.000

0810.000

g907.625

9910.000

9912.000

9912.000

0954.000

g954.200

10010.000

lOllO.O00

lOPlO.0OO

10310.000

I040R.300

1040B.800

i0410.000
104Q_.O00

10481.000

10481.000

104_2.000
I04_2.00_

10485.000

10490.000

10490,000

10492.500

I04q6,500

10500.000

I0_06.500

10510.000

1052q.000

10530.00_

10540.000

I0550.Q00

10_60.000

10570.000

1.0580.000

I0590.000

105qP.500

10600.000

10610.000

n5-15551(I}-7

VEHICLF POSITION - EARTH-FIXED COORDINATES

(MFTRIC UNITS)

FIRST OPPORTUNITY

VEHICLE POSITION COMPONFNTS

X Y

(MFTER S) ( METERS )

-0290914. -2170072.

-9269422. -2124752.

-8500685. -2255099.

-7g01040. -2355450.

-788399Q. -2357545.

-7869641. --235q295,

-7860641. -2350295.

-756648q. -23q3275.

-7565038. -2393424,

-7158272. -2430177,

-6472645. -2471466.

-56R6381. -2480294.

-4g5B7_O. -2455977,

-4260778. -239953q.

--4257286. -230916g.

-4248909. -2398279,

-3767392. -23381?0.

-3760623. -2337153.

-3760623. -2337153.

-3753856. -2336174,

-3753_56. -2336174.

-3733578. -2333216.

-36gq846. -232R220.

-3699846. -2328220.

-3683007. -2_25691.

-365604q, -2321592.

-3632433. -2317950.

-3588516. -2311055,

-3564837. -2307260.

-3497064. -2296167,

-3429120. -2284638.

-3361007, -2272676,

-3292728. -2260275.

-3224286. -2247429.

-3155683. -2234134.

-3086020. -2220384,

-3018001. -2206175.

-3000?46. -2202551.

-_q4qqOl. -21914_5.

-2879559. -2176323.

Z

(MFTERS)

-5497322.

-5506901.

-5765004.

-5q46727.

-5050265.

-5053211.

-5q53211.

-60091_5.

-6008365.

-6060612.

-6004q23.

-605_037.

-5935747.

-5748636.

-5747506.

-5744788.

-5568_63.

-5565900.

-5565900.

-5563130.

-5563130.

-555477q.

-5540725.

-5540725.
-5533631.

--552216Q.

--5512022.

-5492872.

-54823o3.

-5451qii.

-5420274.

-5_87778.

-5354322.

-5319904.

-5284523.

-5248175.

-5210860.

-52013e0.

-5172562.

-5133241.

D
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T _RIL F

EVFNT

S4BC, C S ?
r_7

TLI
=

ORB GID

IIRB NAV

05-15551(I }-7

5-XXX[-A

| CnNT INUED )

VFHICLF

IMF FROM

1ST MOT

(SECI

10620.000

1063#,000

10640.000

10650.000

10660.000

10670.000

106_0.000

10690.900
10700.000 -

10710.000

]07_0.000

10730.000

10740.000

10750.000

IO76C.000

10770,000
10780.000

107qO.O00

10800.000
10810.000

10_20.000

10_30.000
108_.049

10837.Pqq

lOR40.O00

!084_.049
10_43.049

10R43.375

10R53.259
10853.250

10_53.375

10R54.375

10q40.000

11040.000

11140.000

11240.000

11340.00g

11440,000

11540.000

11640,000

POSITION - EARTH-FIXEO COORDINATE'S

(METRIC UNITS;

FIRST OPPORTUN ITY

VEHICLE POSIT;ON COMPONENTS

X Y

(ME TFRS ) {MF TERS )

-2809h6q. " -2160655.

-P740130.

-2670037.

-259_68S.

-2_907l.

-245RIOn.

-2_R7036.

-231560_.
-224_885.

-2171R7_.

-2099562.

-2026940.

-1054001.

-I_R07_2.

-1807124.

-1733164.

-1_58841.

-15_4145.

-1509064.

-143_590.

-1357730.

-12RL464.

-1258124.
-1256515.

-120499_.

-11£[784.
-11H1784.

-1179307.

-1L04454.

-1104454.

-1103581.

-1096041.

-473114.

19647_.

£04064.

13527PQ.

IP47283_

2_93375.

26q6817,

3063[79,

-21444R2.

-2127795,

-2110585,

-2092846,

-2074570.

-2055750.

-203637R.

-2016444,

-1005941.

-IOF485R.

-19531P5.

-1q30913.

-1008030.
-18R4522.

-1£60377.

-1835582,

-1810120.

-1783974.

-1757124.

-1729540.

-1701206.

-1692416.

-169180_.

-1672230.

-1663337.
-1663337.

-16623_5.

-1633395.

-1633395.

-1633054,

-1630107.

-1369485.
-1047111,

-709957.

-362371.

-7064.

_50442.

710737.

1071408.

l

{ _ET FRS t

-509__894.

-505i51£.

-50OOlOa.

-4965660.

-4921170.

-4£75636.

-4829052.

-4781413,

-4732715.

-46_2952.

-46321t7.

-4_90204,

-4527206,

-447 _ 1 I 2.

-44179i4;

-43615O6.

-4304 140.

-4245557.

-4185R02,

-4124q63,

-4062 ?65. -

-_9992o5,

-3079712.

-307935q.

-3034q27.

-3q15075,
-_15_75.

-3 ° i 206 3.

-_B48669.

-3q4866q,

-3_47o14.

-3841387.
-326943i. -

-2575161.

-1862943,

-1142344.

-421117.

294B45.

1001204.

1695325.

5"191
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TABLF

EVFNT

T_',D MAN

CSM SFP

5-XXXI-A

( C,F)NT INI_IED )

TIME FRQM

IST MnT

(SFCI

11734.375

[1740.000

llR33.04g

IIR40.O00

11o40.000

12040.000

12140.000

12240.000

12%33.25q

12340.000

12440.000

12540.000

12640.000

12740.000

12840.000

IPqO0.O00

D5-15551(I }-7

VEHICLE POSIT[fiN - EARTH-FIXEO

(_FTRIC UNITS)

FIRST OPPORTUNITY

COORDINATES

VEHICLE POSITION COMPCNFNTS

X Y

MFTER S) (MF TERS)

3379523. [4111_.

33q7564. [431406.

36R_988. 1765161.

3704524. 1790034,

3988050. 214684g.

4251605. 2501592.

4498176. 2854135.

4730332, 3204439.

49_57q8. 3529130.

495028Co 3552525.

5|59qlR. 3Rq8456.

5_60RRO. 4242319,

5554573. 4586219.

5742217. 4924267.

5924R65. 5262577.

6032443. 5464778.

Z

METE_SI

233722Q.

2375063.

2993730.

S039394.

36R7751.

431994R.

4q36061.

5536)37.

6082103.

6121134.

66q0_78.

7246029.

7787063.

_314456.

8R2R_77.

q131077.

9
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E
E

z----

GG

05-L5551(I }-7

T/$RLF 5-XXX I-B

FVFN T TIME FROM
I_£T MnT

ISEC)
=

1_1" OoP 7706,750

9710,000

9810o300

FM NAg 9907.625
991 o.o50
9912.000

TR6 991 2.O00

Pl?H21 9954.000

LHPVTCO 9054.200

: lO01h.000

101In.900

10210.000

10310.000

LUl i040 . 00
n2H?c.n ln4O8;,_00

I0410.000
= ]o4Ro.o  

In481.OOO

I04RI.O00

In 4 _ 2 ;,,qOU==_.....

1T I 104R2. 000

S4BLtJCO 1048 5.0OO
104q0.000

S4R RFI 10490.000

S4B 90T 10492.500

VFHICI F POSITION

_: (ENGLISh _UNITSI

FIRST OPPORTUNITY

VEHICLE PCISITI[IN COMPQNENTS

_ !GM ON 10496.500
: 10500.000

 TsMC3 = lO5O .5o0
...... 10510.000

1052t_o000

lO5%n, o00

10540'000

ln550.000
ln560. 000

10570.000

10580,000
t050n.000

MRS 10592. 500
10600.000

10610.000

- EARTH-FIXED COOPDINATFS

Y

(FFFT)

-6955618.

-6970970.

-7398619.
-7727856.

-7734727.
-7740470,

-7740470.

-7q51054.

-78524_B.

-7n73021.

-8108484.
-8187448.

-805766n.

-7872502°

-7871290.

-7_68370.

(FEFT)

-30482002.

-3n411491.
-28184667.

-2592204&.

-258661_9.

-25819032.

-25819032,

-24824438.

-24819679. "

-23485144°

-21071669.

-18656105.

-16268864.
=i_778930; ......

-13961475.

-13789990.

l

{FFET)

-1g035q35.

-18067262.

-18914055.

-19510259,

-19521866.

-10531532.

-19531532.

-1_711729o

-19712483.

-19q_3996.

-19996468,

-19859047.

-19474238,

-18_6C355.

-18856648.

-18847729.

123602 t0:; ........ =767102g ; -1826089 1 •

-1233800O.

-12338000.

-12315R02.
-123L5£02,

-1224q270.

-12138601.

-12138601.

-12083357°

-l1904910.

-11017432.
-11773345.

-1169565R,

-11473308.

-1125C394.

-I1026026.

-10802914.

-1057£366.

-10353290.
-10127692.

-9901577.

-q844968.

-9674871.

-9447372.

-7667825.

-7667825.

-7664612.

-7664512.

-7654907.

-763B517.

-7638517.

-7630210.

-7616771.

-7604824.

-7582200.

-7569779.
-7533356.

-74q5532.

-7456286.

-7415599.

-7373455.

-7_29S36.

-7284725.

-723810R.

-7226216.
-7189946°

-7140167.

-18260127.

-18260q27.

-18251739.

-t8251799.
-1_224342.

-I817a)30.

-1917a230.

-19154959.

-lgltT:_5_,

-18n840_ I.
-1802123:_.

-17986855.

-17896520.

-17783950 .
-i767A437,

-[7566674.

-17453755.

-17337673.

-17218422°

-170:_5o0_.

-17064895.

-16970346.

-16941343.

47±
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TABLE

EVFNT

S48GCS?

TF_7

TEI

nR._ GID

ORB NAV

5-XXX I-B

( CONTINUED !

T IME FROM

IST MOT

ISFCI

10620.00O

10630.00O

In640.000

I0650,000

1O660.000

10670o000

10680.000

!0690.000
10700.000

10710°000

10720,000

107BO.O00

10740.000

10750.000
1076G.000

10770.000
I07RO.O00

10790.000

10800.00O

IORIO.O00

1082_.000
10830.000

10£33.049

10833.259

I0840.000

10843.049

10843.049

1084t.375

1oa53.259

1o_53.259

10853.375

10R54.375

10040.000

11040.000

11140.000
11240.000

11340.000

11440.000

11540.000
11640°O00

D5-15551( 11-7

VEHICLFT POSITION - EARTH-FIXED

{ENGLISH UNITS}

FIRST OPPORTUNITY

COORDINATES

VFHICLF

X

(FFET)

-9210060.

-8o89927.
-8759964,

-8529151.

-8297477.

-8064O27.

-7831482.

-7597122.

-7_61826o

-7125569°

-6889326.

-6650067,

-6410763.

-6170382.

-5928886.

-S686233.

-544239l.
-5197324°

-4950997.

-4763378°

-44544q4.

-42_4278.

-4127709.

-4122423.

-3953409.

-3877264.

-3877244.

-3869118.

-3623537.

-36?3537.

-3670672.

-3595936,

-1552211.

644604.

2638007.

443_0R6.

6060641.

7524196.

8847Q26.
10C49800.

POSITION COMPONENTS

Y

(FFFT)

-7088764.

-7035704.

-6080956,

-6924490.

-6R66291.

-6fl06332.

-6744587.

-6681020.

-6615630.

-6548362.

-6479192.
-6408089.

-6335017.

-6259940.

-6182815.

-6103600.

-6022251,

-593_713.

-5852932.

-5764843.

-5674344.

-5581386.

-5552546.

-5550552.

-5486318.

-5457141.

-5457141.

-5454020.

-5358906°

-5358906.

-5357788.

-5348121.

-44O3060.

-3435405.

-2329256.

-1188882.

-26127.

1149743.

2331813.

3515117.

Z

{FFFT)

-16708q71.

-16573220.

-16434080°

-16291535.

-16145572,

-15996181.

-15843345.

-15687051.

-15527280.

-15164015.

-151972_5.

-15026918.
-14853037.

-14675565.

-14494467.

-14309699.

-141_1223.

-13928092.

-13732947.

-13533015.
-13329067.

-13121045,

-130567o7.

-1305235R.

-1290953_.
-12844734.

-12864734,

-12837806.

-12626867.

-12676867.

-12624380.
-12602977.

-10726479.

-8448690.

-6112016,

-3747840.

-1381617.

967339,

3285086.

5562090.

D

3
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T_BLF _-XXX I-R

(CONT INUEO)

VEHICLE

Oq-t555t(I)-7

POSITION - FAPTH-FIXFF'

(FNGLI SH (INI TS)

FIRST OPPORTUNITY

COOPDINATFS

FVFNT

Tf,D MAN

=

=

CSM SEP

._ _:

: • ! k::!_

- L ,

T IMFT FROM VFHICLF

IC;T _OT x

(S_CI ........ (FFFT}

117_4.37_ " 1|0;7673.

1 I 74P. _C)O ] 1146863.
11 q 33.'040 120_57f_.

Ilq4n. O00 12153q40.
II94_.00_ 130A41_.

]2|4n.090 - 14767796.

12240.000 155]G462.

17_3 =.25q 161q_562.

[234m. OOD 16241077.

] 2_40.000 ]6c;28_66.

12540.000 175E_,'?1 _.

1764C.000 LF_223666.

1274C). 0,_0 -_ 18839294.

12q40. ")C)O - 1_4_R533.

] 2QO0.O00 19791470.

POSITIP'_N C_P(_NrNTS

Y

(FEET)

462qqnl.

4596_Iq.

5791212.

5q72815.

7043467.

820732_.

9363960.

10513250.

11578510.

LL655265.

17790209.

IBglR371.

15040090.

[6155731.

17265674.

17929060.

7

(FEET)

766B074.

7792201.

9P21950.

9971765.

12098920.

14173058.

1619442h.

1_1_3_35.

100547GI.

_0n92462.

21_51700,

23773361.
2654_106.

)o957639.

_ . =
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D5-15551|I)-7

TABLE

FVFNT

IST OPP

FM NAV

TR6

02H2 I

LH2VTCO

S4R LUI

O?HP£n

LII

S4BILICO

S4R RFI

S4B 90T

IGM qN

TSMC3

MRS

5-XXXII-A

TIME FROM

]ST mnT

(SFC}

9706,750

9710.000

9810.000

9907.625

9910.000

9912.000

9912,000

9954.000

9954.200

I001_.000

10110.000

10210.000

10310.000

1040a.300

IO4Oa.8oo

10410.000

1o4ao.3oo

lO4Rl.OOO

IO481.9oo

10482.000

10482.000

10485.000

10490.000

10400.000

I049P.500
1O496.500

10500.000

I0506.500

"10510.000

10520.000

In_30.O00

I0540.000

10550.000

10560.000

10570.000

10580.000

I0590.000

10592.500

10600.000

10610,000

VEHICLF VFLOCITY - EARTH-FIXED COORDINATES

(METRIC UNITS}

FIRST OPPORTUNITY

VEHICLE VELOCITY COMPONFNTS

X Y

IM/SEC) {M/SEC}

6606.846 -1444.035
6618.767 -1435.707

6941.706 -1167.457

7172.592 -885.350

7177.145 -878.267

7180.930 -872.294

7180,939 --872.204

7252.217 -745.327

7252.51_ -744.715

7322.149 -571.819

7374.937 -_52.097

7334.870 76.672

7202.471 410.063

6083.976 7_7.87g

6982.647 73q.53q

6979.447 743.524

6771.106 974.546

6767.824 977.822

6767._P4 977.822

6764.534 ORI.OO8

6764.534 98[,098

6754.664 990.92Q

673_.036 1007.297

6738.036 1007.297

6735,627 1016.456

6743.704 1033.085

6750.692 1047.583

6762.282 I074.416

6768.511 1089.065

6785.878 1131.40_

6802.904 1174.447

6819.628 121_.083

6836.084 1262.260

6852.300 1306.954

6868.]04 1352.149

6884.121 1397.84]

6899.777 1444.034

6903.669 [455.66l

6921.899 1492.460

6946.496 1541.929

Z
(_/SFC)

-295 F_.702

-2935.997

-2221.052

-F498.510

-1490.704

-1465.702

-1465. 702

-1149.320

-1147.80_

-724.365

3_,. 309

797.994

1544.913

2257.7b_

2261.374

2269.859

2750.504

?766.374

2766. 374

2773.241

2773.241

2793.841

2828.0c)5

2828.095

2847,540

28_3.535

2915.272

2977.202

3010.516

3105.940

3201.620

3297.529

3303.641

3489.944

3586.431

3683.094

377q .02_

3804. 16_

3fl80.796

3983._iI

f)
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TABLE

EVFNT

J_

_::_ C_

S4BGCS 2

TR7

ORR G[O

O_B NAV

D5-155511I }-7

5-XXXTT-A

( CONT TNUED I

VEHICLE VELOCITY - EARTH-FIXED CooRnINATES

(_ETRIC UNITS}

FIRST OPPORTUNITY

TIME FROM VFHTCLE VELOCITY COMPQNENTS
IST MnT X Y

fSFCI {M/SEC} {M/SEC)

10620.000 6q71.416 1591.831
10630.000 6996.530 1642.873

I0640.000 • ....:: 7022'134 16q4.788

10650.000 :.... 7048.217 1747;336

I0660.00_ ..... _ 7074.675 1800.594

1067C,000 7101.656 1R54.641

1068Q.000 7129.216 1909.480

10690.000 .... 7157.418 1965.146

10700.000 71R6.321 2021.687

10710.000 72]5.089 2079. I46
;T

10720.000 7246.4_4 2137.578
1073C.000 " 7277.872 2197.037

10740.0D0 : 731_.213 2257.593

in750.000 7  3.5 1 2310.314
10760.000 737£.20_ 23R2.391

10770.000 7414;004 2446.744 -

10780.000 7450.74& 2512.590

10790,000 74R_.630 2580.10g

10800.000 7527.6_0 2649.386

10810.000 7566.591 2721.27R

10820.000 7605.806 2795.684

108_0.000 7647.755 2871.166

10833.049 7661.1%0 2Rq4.396

10_3_.25q 7661.923 2895._81

1084C.000 7622.476 2912.782

10843.049 7604.373 2920.246

1084_.04g 7604.373 2q20.246

I0_4_.375 7602.4_6 2921.040

]0@53.25q 7543.414 2944.g|5

lORS_.25q 754_.414 2944.015

1085_.375 7542.720 2945.192

10854.375 7536.721 2947.581

10940.000 7009.705 3133.894

11040.000 63R_.736 3305.418

I]140.000 5774.352 3430.377

1i240.000 5207.111 3515.321
11340.000 4693.506 3568. t38

11440.000 4239.085 3596.476

11540.000 3840.080 3606.924

|1640o000 3495.6"72 3604.769

Z

(_/£FC}

40R6.13_

4180.249

42q2.8]0

4396.796

4501.117

4605.857

4711.050

4816.734

&qP2.q53

502q. 764

5137.22S

5245.422

5354.439

5464.382

557_.572

5688.007

5801.688

5016.q87

6034°206

6154,616

6278.i73

6403,037

644 I. 386

6_43.83S

6471.617

6483.835

6483.835

64R5.|34

6523.g_8
6523.08_

6524.437

6528.305
6817.277

7049.755

7178.588

7220.459

7194.302

7117.908

7006.287
6971.253

_j7

±
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TARI. F

FVENT

T_.D MAN

C_M SFP

5-XXX I I-A

(CONT INUED )

TIME FRQM

LST MOT

(SF£)

11734.375

11740.000

t1833.049

11840.000

| 1040,000

12040.000

1214n.000

1224_,000

I9_3_.25q

12_40.000

19440.000

19540.000

12640.000

12740.000

IPfl40.O00

l?gon.o0o

DS-15SSI(1)-T

VFHICLE VFLOCITY - EARTH-FIXED

(METRIC UNITSI

FIRST OPPORTUNITY

COORDINATFS

VFHICLE VELOCITY COMPONENTS

X Y

(M/SEC) IM/SEC)

3215.Q77 3594.82q

31oq.610 3594.055

2962.5_2 _579.037

2948.234 3577.774

27_0.050 3558.096

2546.020 3536.560

23q9.67_ 3514.240

2257. I16 34q1.874

2151.qTq 3471.413

2145.004 3469.957

2050.475 _448.RII

Iq71.007 3428,636

1q04.799 3409.547

1849.822 33ql. Sg8

1804.667 3374.802

|7RI.749 _365.272

Z

(M/SEC)

6730.362

_721.683

6575.137

6564,0_0

6402.830

6741.257

6081.422

5974.703

5782.11g

5771.95q

5623.696

54R0.125

5341.347

5207.304

5077.B76

5002._64

)

J
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TABLE 5-XXXII-B

EVENT TIME FROM
IST MnT

ISEC}

|ST OPP q706. 750

g710.000

9810.000

FM NAV g907.625

gglO.O00

Og I 2. 000

TB6 ggls.O00

O_H2 [ qqs4. 000

LH2VTC_Q g954.70C
10019.000

1011_.000

10210.000

1031 0.000

_4P_ ttJI 1040R.300

02H2C[1 In4nR. RO0
10410.00,0

10480.000

10481.000

I04_I.000

10482.000

lT! 10482.000

S4BLIICO 10405.000

Ir_4go.o00

._48 RE( 10490.000

S4R gOT 10402.500

]r,M ON 104q6.500
10500.000

TSMC3 10506. 500

10510.000

10520.000
10530.000

10540. 000

10550.000

10560.000

10570.000

10580.000

10590.000

MRS 10597.500

10600.000

10610. 000

05-15551(I1-7

VEHICLF VELOCITY

(ENGLISH UNITS)

FIRS_VDPPORTUNITY

VEHICLF

X

[FTISEC)

21676.005

21715.114

29774.625

23537.126

7_547.062

23559.510

2355g.51n

237g3.361

23794.34q

24022.7gQ

24195.g87

24064.5_4

23630.155

22913.308

22qoB.g47

228gq.450

27214.q16

22204.148

22204.148

22193.352

22193.352

22160.g71

27i06.416

- EARTH-FIXED CPRRDIKATFS

VELOCITY COMPONENTS

Y

(FTISEC)

-47_7.64_

-4710.325

-3R30.238

-2gOk.693

-2891.453

-2861.858

-2_1.858

-2445.298

-2443.2g2

-IR76.04R

-827.ORA

251.54_

1_45.352

2420.863

2426.310

2439.382

3197.329

3208.078

3208.078

_218.825

3218.825

3251.080

3304.781

Z

[FTISEC)

-9707,026

-96_2,535
-7286.915

-4q16.372

-4R57.g52

-4808.733

-4808.733

-3770.736

-3765.775

-2376.525

125.qB2

7618.092

5068.612

7407.370

7410.042
7447.043

9053.4g0

0076.03!

0076.031

0090.560

9166.144

927_.526

22106.416

22098.514

22125.012

22147.940

22185.066

22206.402

22263.381
22314.238

22_74.10g
22428.097

22481.2gg

27533.805

22585.6gg

27637.064

22649.834

22709.643

22700._41

9278.5263304.781

3334.830 9342.352

338g.385 9460.415

3436.953 9564.540

3524.g8_ g767.724

3573.047 g877.021

3711.067 10143.093

3853.173 10504.002

3996.336 10818.663
4141.274 I1133.q02

4287.g06 11449.g48

4636.184 11766.506

4586,003 12083.641

4737.645 12401._B8

4775.790 12480.850

4896.524 12732.270

5058.R24 1306_.605
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TABLE

EVENT

84BGCS2
TR7

TtI

ORB GIrl

ORB N AV

L

5- ×× _( I I-R

I CONT INIIED )

TTME FROM

IST MOT

(SEC)

10620.000

10610.000

10640.000

10650.000

10660.000

10670.000

10680.000

10600.000

10700.000

10710.000

10720.000

10710. 000

10740.000

10750.000

10760.000

1077C.000

107£0.000

10700.000

108on.ooo

1o8|o.ooo

10q20.000

10_0.000

1oa33.o49

lOq3_.25q

lnR40.O00

10863.049

10843.049

10843.375

10q53.25q

10853.259

1085_.375

10854.375

10940.000

11040.000

11140.000

11240.000

11340.000
11440.000

11540.000

11640.000

D5-155511I )-7

VEHICLF VELOCITY - EARTH-FIXED

(FNGLISH UNITS)

FIRST OPPORTUNITY

COORDIN4TES

VEHICLE

×

(FTtSFC)

22872.098

22954.4o5

23038.498

23124.073

23210.876

23299.395

2_389.816

23482.343

23577.169

23674.503

23774.554

23877.534

23q83.639

240Q3.046

24206.719
24324.159

24444.704

24568.996

24696.94Q

24824.774

2495_.431
25091.06l

25134,941

25137.215

25008.122

24q48.731

24048.731

24942. _77

24748.733

24748.733

24746.456

24726.776

22997.720

20060.735

18944.726
17083.697

15398. 641

13906.478

1259_.688

11468.741

VE! nCTTY COMPONFNTS

Y

(FT/SEC}

5222. 544

5390.003

5560.327

5732.730
5007.461

6084.780

6264.697

6447.330

6632.831

6821.344

7013.050

7208.126

7406.791

7609.299

7816.243

8027.376

8243.405

8464.926

8692.212

8928.076

9172.191

9419.836

9496.04Q

9500.921

9556.371

9580.858

9580.£59

9583.466

q661.795

9661.795
0662.704

q670.541

10281.805

10_44.549

11254.518

11533.205

11706.491

11799.461

11833.740

11826.671

Z

(FTISEC}

13405.944

13744.256

14084.023

14425.183

14767.444

15111.078

15456.20 1

15802.032

16151.422

16501.850

16854.421

17299._91

17567.056

17027.762

18292.559

18661.439

19034.400

19412.687

19797.265

20192.309

20597.682

21007.339

21133.156

21141.193

21232.34o

21272.425

21272.425

21276.687

21404.161

21404.16l

21405.633
21418.325

22366.395

23129.117

23551.796

23689.168

23603.352

23352.718

22986.505

22543.480

D

9
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FVFNT

Tr,D M_N

C£M SFP

D5-15551{I)-7

5,-XX×IT-B VEHICLE VELOCITY _ EARTH-FIXED

(F NGL T SH UNT TS)

(CONTINUED) FIRST OPPORTUNITY

COORDINATES

TIME FROM VFHICLE VELNCITY COMPCNENTS

I_T MOT X Y

I£FCI (FTISEC} {FTISECI

I17_4.375 10568.154 11794.060

11740.000 I0497.60q 11791.51£

llqB3.04q q719.756 11742.247

|184_.000 0666.122 11738.105

11940.000 8956.857 11673.545

12040.000 8353.085 11602.887

12140.000 7840.134 11529.659

12)40.000 7405.278 11456.27q

12_33. P5_ 7060.297 tl_8g.14q

|2t40/000 7037.41_ 11_84._72

1244Q.000 6727.280 11_14.995

12540.000 6466.85Z 1124_.806

12640.000 6249.340 11186.178
12T40.000 6C68.970 11127.290

1Pq40.000 5020.824 11072.185
12900.000 5845.633 11040.910

Z

IFT/SEC)

22081.240

22052.765

21571.971

215%5.500

21006.650

20476.566

lq952.171

19438.303

1£970.206
18936.874

18450.414

17979.414

[7524.103

17084.331

1665q.Tq7

1_411.956

_ z

=

|
!
!

!
1
_s
|

__--___=
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TABLE 5-X×XIII-A

EVENT TIMF FROM

IST PflT

{SFC)

2ND OPP 14R02.750

14RIO.OO0

14qlO.OnO

1501C.900

lsllr.ooo

15710.)00

FM NAV 15227.625

1523_.750

TR6 15233.750

OPH?I 15275.750

LHPVTCO 15275.950
15310,000

15410,000

15SIO.O00

15610.000

15710.000

S4B LtJI 15730.050

NPHPCn 157_0.550

15800.000

15802.750

15902,750
15803.750

LTI 15A0_.750

_4RLIICN 1S806.750
15910.000

S4R RFI IS911.750

_4B 90T 15814.250

IGM ON I_81A.250

15820.300

1_92C.250

TSMC3 15R2£.250

1593C.000

15940.000
15850.000

15860.000

15870.000

159R0.000

15_Q0.000

1_900.000
15910.000

N5-15551(I)-7

THRUST, MASS, AND INERTIAL

|METRIC UNITS)

SECOND OPPORTUNITY

THRUST MASS

(NEWTONS} (KG)

3.TR7427D Ot 1.347986D

3.7832_50 01 1.3479800

3.7254CRD Ol 1.3479040

3.6675810 01 1.3478290

3.62816_0 O[ 1.3477530

3.59£5C9D 01 1.3476770

_.5_2920 et 1._476640

3.591466D 01 1.3476590

3. 5914660 Ot 1.3476598

1.08945_0 02 1.3476270

1,090 [74D _2 1.3476270

£. 55625CD Ot 1. 347624D

1.2178759 O? 1.347612D

1.5332120 02 1._475950

1.5332120 02 1.3475770

1.533212_ 02 1,3475590
1.5453640 02 1.347556D

6.227519D 02 1.347554D

6.2275100 02 1.347_R50

6.22751CD 02 1._47379D

6.2275100 02 1.347379D
6.2275100 02 1.347B76D

6.227510D 02 1,347376D

3.7Cg2£_0 03 1.347341D

3.111639n 03 1.347_030

2.0692310 03 1._472820

7.792086Q 05 1.3451720

9.1621990 05 1.337045D

9.16_6170 05 1.333378D

9,163£510 05 1.332832D

q.1698660 05 1.3153780

9.1713030 05 1.311561D

9.150292n 05 1.289775D

9.1477570 05 1.268007D

9.1444380 05 1.2462480

9.1409410 05 1.2244950

9.1681270 05 1.2021030

9.17663G0 05 1.1808830

9.1515640 n5 1.159103D
9.t48q7RD 05 1.137B33D

ACCFLERATICN

INEPTIAL

ACCELFRATIqN

(MIISEC)SO}

05 9.2350

05 9.2349

05 9.2_41

05 9.2331

05 9.2320

05 9.2307

05 q.2394

05 9.2304

05 Q.2304

05 9.2298

05 9.22Q8

05 Q.2293
05 9.2277

05 9.2261

05 9.2245

05 a.2230

C5 9.2226

05 9_222&

05 9.2216

05 9.2216

05 9.2216

O5 9.2215

05 9,2215

05 9.2214

05 0.2213

05 9.2211

05 10.816_

05 11.3949

05 11.4403

05 11.4630
05 ll.0309

05 11.9274

05 11.9042

05 12.0564

05 12.1152
05 12.1720

05 12.2446

05 12.3075

05 12.3552

05 12.4167

0

0
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TABLF

EyFI_T

TLI

ORB GIO

DRR NAV
2

5-XXXIII-A

ICONTINtJED)

TImE FROM

IST MOT

ISECI

15920.000

15930.000

1504C.000

I_QSO.O00

15Q60.000

I_970.009

I_q80.O00

l_qoo.900

16000.000

!fqlo.ooo
16020.000

16030.000

16n40.000

16050.000

16060.000

1607O°000

16O80.300

16090.000

16100.000

16|10.000

16120.000

161_0.000

16140.000

16140.R57

16141.067
16150.857

16160°857

16151.125

16161.067

16161.067

16161.125

16162.125

1624C.000

16340.000
16440.000

16560.000

16660.000

16760.000

16840.000

16940.000

O5-1q5511I)-7

THRUST, MASS, AND INFPTI&L

IMFTRIC UNITS|

SECOND OPPORTUNITY

THRUST

(NEWTONS) I--

9.145qBqO 05

9.1430750 05

_.167670D 05

9.1754430 05

q. L52858D 05

9.1523q3q 05

9.1508510 05

g. 14927gh 05

9.i476699 05

g. 146114D 05

q. I445110 05

9.1429410 05

O.1412qBo 05

9.1391630 05

q.16027_ 05

9.1478360 05

9.147g080 05

_.1386970 05

9.1359899 05

9. 132867D 05

9.126473D 05

9.117365D 05

q. I 05_99D 05

9. 1C5113D 05

2.0577540 _5

l.q27922D 02

1.927922D 02

l.q25795D 02

1.84683_D 02

1.84_838D 02

1.8463780 02

1.8_8436D 02

1.317962D 02

1.2q6929D Ol

1.1693210 O1

1.0417lP_ 01
9.1410389 O0

7.8649_4D O0

6.588870D O0

5.3[27870 O0

ACCELERATION

INERTIAL

MASS ACCELERATInN

(KG) IMIISEC)SC)

1.1155690 05 12.478Q

1.0038130 05 12.54_I

1,07205£D 05 12.6283

1.050241D 05 12.7050

1.028442D 05 12.7674

1.006665D 05 12.8499

_ q.84sgosD 04 12.9554

q.6_llqSD 04 13.0267

9.4135340 04 13.1245

0.195906D 04 13.2305

8, qTRBISO 04 13.3451

8.7607720 04 13.4704

8.543263_ 04 13.6071

8.3258010 04 13.7571

8,107qSOO 04 13,952g

7.flSg72QD 04 14.1197

7.6720PSD 04 14.3324

7.4544270 04 14.5560

7.236844D 04 14.8157

7, OIO306D 04 15.1114
6._01863D 04 15.6236

6.584507D 04 15.83_7

6.367533D 04 16.067o

6. 3489POD 04 16.0903

6.343837D 04 9. 1561

6.339690D 04 8.8656

6.339690D 04 8.8656
6.339609D 04 8.8646

6.336634D 04 R.8280

6._366_4D 04 8.8280

6.336616D O& 8.8278

6.3363POD 04 8.8240

6.314639D 04 9.474q

6.298094D 04 7.q046

6,290|_0D 04 7.2504

6.2825890 04 6.5956

6.2753210 04 5.9534

6.26_377D 04 5.3564

6.261755D 04 4.8157

6.255457D 04 4.3339

5-203
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TARLF

FVEMT

T_r) ,4&N

C_M £FP

T IMF FROM

I£T t40T

(gFCI

17040.000

17042. 125

1714_3.000

17140.£57

] 7240°000

17_40.000

1744 _.300

1754C.000

17_40.000

1764 1. 067

17740.000

1784q. 000
17o40.000

18040.000

IRI_'_.300

05-tSqStl I I-7

THPUST. MASS, AND [NF#TIAL

( ;_ET# [C UN[ TS}

SECOND OPPORTUNITY

ACE FLFRAT I CN

TH#,UST

{ NEWTON£)

4.0 _670"_r3 O0

_. 1636_7r)- 3Q

6. 163637r)-Bq

6.1636 37r',-39

A. 165637r)-_9

6. 163637D-Bq

6.16"_ 637D- 39

6. [ 6"_637D-3 9

6. 163637D-39

6,163637_3-39

6. 1636_,7D-3 q

6. l&363713-'_ _

6. I6_6"_7q-3 q

6. ;6_6%7F)-_O

6.163637D-39

_ass

(KG1

6.2494R2D 04

6.249462D 04

6.240462D 04

6.249462D 04

6,240462D 04

6.240462D 04

6.24046_D 04

6.24946PD 04

6.240462D 04

_.244726D 04

3. P46726D 04
3.P46726D q4

3.74¢_726D 04

3.246T2AD 04

3. 246726O 04

I
^CC

IM/

ELE_ _T

(SEC)q

3 .qo_7

3.90n3

3.5_56

3. _326

3. 208£

2.£225

2.6714

2.4506

2,255_

2.25z-0

?. 08 36

1.0307

l. 7044

1.6726

I .6056

J

InN

O)

D

o)
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i

n 5- I_551 ( I )-7

T_RLF 5-Y_XlTT-_ THRusT; :_Sgo ANP. [NF_TTAL

- (ENGLISH U_ITSI

SECOND OPPORTUNITY

EVFNT TTmE _p_
- IS:r uQT

ISFC I

2ND OPP IZqh7.750

FM N _V

0 2142 l

I H?VTCD

14ql n

14Oln

1_n I n. _O0

15tlO.OOg

I_210.3n0

Ig227. $25

15_3_. 750

l_2S _ . 75n

1 52 7 r". 7qO

THR UST

( POUNOS}

8.51447gO

.300 8. r-,.. _ 05 ')9

. n0(_ _. 37505 <q

P. 24505C r)

B. ! 56436D

"" -_:.R_c76 qD

8.07"_qSSn

2.41,91 q_n
=

IB275. q58 2. 4508.199

Im_10.0nO 1.923522,0

15a10.800

1 _51n. ]on

1561n.q00

l r_71 n. 000

$4 _, LtlT 15730.050

Il_HPCO 1573_.550
l_qno.o00

15502.750

15_02. 750
- 15_0_. 750

2.7R789 tO

3. 4467qO_

3.4467_¢ q`0

3.4467gqq

3.47411A'J

I. 4 C00 C CO

1 .4CO000o

I. 4CCO00n

i. 4 CO000r_
1.4CO000q

LTT 15_.7_D " -I.4CCOORn

S4RL_ICn I_qO4.750 "-" _._7oon
lg£1 q.70O 6.9g52430

S4B _FT 15£11.750 4.6_1,_17D
S4R 9C'T i ._1 4.2_0 ..... 1.7_1731D

IGM ON I_;81R. 2(0 2. 059744O

1_320.000 p. OTOO63n

TSMC3

l_820.25n 2.@&Ol16D

158P£.250 2.06146aq

tqa30.O00 2.061791D

1584n.000 2.057C670

15£_0.q00 2.0564q_

15860.00_ 2,0557GPD
15870.000 2.054q65D

15_R_.060 2.06107vD

lq_OO.O00 2.0_299[n

l_900.OOn 2.057353n

15o10,000 2.056772n

(OQ/JNnS}

O0 2,571#00D

Oq P.gTIT£SD

O0 _._ETI421D

CO P.o71454D

O0 2.971287D

50 2.97[ 120D

nn 2.071090_

no ?.q71OaOn

O0 2.q71_gOD

Ol P.qTlOtOn

Ot 2.571009D

el 2.921nOPD

mt 2.970975D

Ol 2.9709_9D

Ol 2.q7nqo_D

Ol 2.o70_50D

OI 2.970ssln

02 2. g70f1490

02 2. g70476D

02 2. 9704620

_2 2.qTO462D

07 2.07_456D

02 2.970456D

O? 2.g70_78D

O? 9.07n294D

OP 2.o70248D

55 2.56_596,0

e5 _._76POD

05 2.9_gSQ4D

05 2.g_o2D
05 2.899913D

05 2.89]407D

05 P.B43468D

_5 P.79_477D

c5 2.747505D

05 2.69954°D
05 2.651507D

05 2.6034010

05 " 9.555_50

05 2.5073_9D

ACCFLFRAT ICN

INE PT [ _t

ACC El_F pAT I ON

(FTISFC/SEC I

05 30.29%6

05 30,29S4

05 30.2_56

05 30.2024

05 30.2Sa5

05 33.2_44

05 BO.2q_a

05 _q. P833

05 _0.2_

05 _0.2a14
n_ _O 2813

05 3_.27q7

05 _.2747

05 3052695

05 30.2642

05 B0.259_

05 _0.2530

05 30.2580

05 30.2546

05 30.2544

05 3O°2544

O5 B0.2544

05 30.2544

05 30.2539
05 30.2535

05 30.2530

05 35.4860

05 37.3_a9
05 37.533O

05 37.6082
05 3o.1435

05 _9.1313

05 39.3505

05 39.5552

05 39.747_

05 39.9343

05 40.1725

05 40.3790
05 _0;5355

05 ....4_.7373

L

_ W---
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TAS[F

05-!5551(I t-7

THRUST, MASS, ARE) INERTIAL

( FNr, L T SH tJN[ IS)
SECOND OPPORTUNITY

FVFNT TIME FR(IM

15T _4QT THRUST MASS

(SFC) {POUNDS1 ( Pf]UNDS

16023.300 _. 05608 -_O 05 ?.4594tOD

1593n.900 2. 055445D m5 2.41-14450

1.5040.000 2. 060074Q 05 2. 3634R4D

15050.00,0 2.0627220 05 2.315355D

!5o60.000 2.0576440 05 ?.267327D

15o70.000 2.05752bD 05 2.210317D

15950.300 2.05719%D _5 2.171312D

15990.900 2. 05684Q0 05 2. 123316D

IA_O.O00 2. 05647_) 05 2.C75320D

14_13.q00 2.05612_D 05 2. 027350D

1_:)20. 300 2. 0557650 05 1.079380D

1603m.900 2. 0554150 05 1.931420D

! 604_.000 2. 055046r) 05 1 .PR3467D

16050.000 2.0545660 05 1.515525D

160,6C. O00 2.0613350 05 1. 707497D
16070.000 2.0565] 5r) 05 1.730398D

1605n.000 2. 056552D 05 1.691393D

16000.000 2. 054461r) 05 1.643420D

1AI 00.000 2.053852D C5 1.6o5451D
161 lC.Oon 2.053[5C0 ¢m 1.547402D

16120.000 2,051713D 05 1.4905540

16130.000 2.C4C665 ;1 05 1.451655D

16140.000 2. 046975r) 05 1.403901D

£4RGES2 16140.£57 2.04&OllD 05 1. 390697D

TB7 1_141.067 4.6260149 04 1. _qe577D

16152._57 4. _94141D O! [. _97662D

TLI 1615n. 857 4.3]41410 01 l. 397662D

161_1.125 4, _?q3580 91 1. 307645D

16161.067 4. 1515560 01 1. %9698QD

16161.'367 4. 1515560 01 1.3069090

flRR GIO 16161.1.26 4.15C_230 01 1.3960850

OR_, NAV 16162.125 4.1_29790 nt 1.306919D

16240.000 2.9516560 O1 1.3O2140D

16340.000 2.9156120 00 1.3884020

16440.000 2.628737D 00 1. 386747D

1_-540.000 2.34156_F) O0 1.385076D

lF,44C.OOq 2.054g87 r) O0 1.3_3471D
1674n.)00 1.765112D CO 1._810410

16_40. 000 1.4912370 O0 1.3804810

1644_.000 l.lgA3(-2D On 1.37o002D

ACCELERATIFN

INERTIA

ACCFLERAT

(FTISECIS

05 40.941"_

05 41. 151q

05 41 .4313

05 41 .6_32
05 41.8877

05 42. 1553

05 42.43o0

05 42.7%95

05 43.050P

05 43.4071
05 43.7837

05 44. 1041

05 44. A426

05 45. 1343

05 45.7773

05 46.3243

05 47.0222

05 47.7550

05 4q.6064

05 49. 578 1

05 51.2584

05 _1.o511

05 52.7162

05 52.78o9

05 30.0396

05 ?9.0866

05 2Q.0566

05 29.0534

05 2R.9632

05 28.9632

05 20.9625

05 28.9501

05 27.8047

05 25.933 o

05 23.8168

05 21.6392

05 10. 5322
05 17.5735

05 15.7994

05 14.2197

L

I(]N

FC)

.)

,)
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TABLE

EVENT

5-wXXI I I-B

I CONT INUED |

T I_4E Fpo_

].ST MOT

(SEC)

CSM SEP

17040.000

17042.125

17140.000

17140.857

17P40,000

17_40._00

17_40,000

[754h.000

17640.000

17641.067

17740.000

|7840.000

17940.000

IRO40.nO0

1B100.000

• =

D5-15551(I l-7

THRUST, MASS, AND INERTIAL

(ENGLISH UNITS)

SECOND OPPORTUNITY

THRUST

(POUNDS)

9. 074869_-01

l. 3Q5641D-39

1.3B5641D-'_q

I .3 _S641F)-sq

I, 385641D-39

I • 3856410-39

1.38_641D-_9

i. 385641D-39
l. 385641D-39

}. 3856410-3 °

I. 38564[D-39

| . 385661D-39

I .3Q5641D-3g
I. t85641D-39

I. 3850410-3£

ACCELERATI ON

MASS

(pt3UNDS)

1.3777750 05

1.377770D 05

1.377770D 05

1. _77770D 05

1,377770D 05

1.377770D 05

1.377770D 05

1.377770 D 05

1.377770D 05

7.157BOSD 04

7. 1578050 04

7.157RO5D 04

7.1578050 04

7.157805D 04

7.157_05D 04

I NE RT I AL

ACCELERATION

(FTISECISFC)

12.8240

12.796_

11.5900
10,5275

9,58_3
8.7644

8.0401

7.4013

7.3949

6.8361

6.3343

5.8872

5.4875

5.2676

i

5-20'7
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TABLF

F)5-15551{{)-7

5-XXXTV-A AtTITUDE,EARTH-FIXED VELOCITY,EARTH-FIXED

FLTC, HT-PATtl ANGLE,AND GRAVITATIf_NAL ACCELERATI{]N

{METRIC UNITS)

SECOND OPPORTUNITY

EVENT TIME FROM FLIGHT-

IST MnT ALTITUDF VELOCITY PATH ANGLE

{SFC) {METERS) (MISEC) {DEGREES)

2ND OPP 14802.750 lq6q?6. 7380.I0 0.0470

14810.000 Iq6_35. 7380.0q 0.048q

|4QIO.O00 |97111. 7379.92 0.0443

15010.000 197377. 7379.63 0.0409

15110.000 197741. 737g.21 0.0370

15210.000 199201. 7378.66 0.0325

FM NAV 15227.625 198292. 7378.55 0.0317

15233.750 108325. 7378.51 0.0314

¥B6 15233.750 198325. 7378.51 0.0314

02H2T 1527q.750 198555. 7378.23 0.0294

LHPVTCn 15275.950 198556. 7378.23 0.0294
15313.000 198753. 7378.00 0.0277

15410.000 Iq9384. 7377.27 0.0227

15510.000 200075. 7376.4_ 0.0178

1_10.000 200805. 7375.65 0.0130

15710.000 201546. 7374.80 0.0086

54B LtJI 15730.050 2016q_. 7374.63 0.0079

O2H2C0 15730.550 201697. 7374.63 0.0078
[5800.000 202200. 7374._9 0.0052

15802.750 202219. 7374.28 0.0051

15802.750 202219. 7374.28 0.0051

15801.750 202226. 7_74.27 0.0050

LTI 15803.750 202226. 7374.27 0.0050

_4RL[JCn 15006.750 202248. 7374.32 0.0049

15q[0.000 202271. 7374.36 0.0048

S4B qFI 15811.750 202283. 7374.38 0.0048

548 gOT 15814.250 202301. 7380.93 0.0057

IGM qN 15BI_.250 20233I. 7405.88 0.0096

15820.000 202344. 7417.87 0.0122

15920.250 202347. 741q.59 0.0125

TSMC3 15828.250 202407. 7474.79 -0,0008

15830.000 202418. 7486.97 -0.0036

15840.000 202472. 7557.13 -0.0]23

15850.000 202523. 7628.45 -0.0075

|5860,000 2025gI. 7700.98 0,0115

i5R70.000 2026g5. 7774.73 0.0452

15880.000 202856. 7849.90 0.0939

15_gO.O00 203Cq6. 7026.48 0.1582

15900=000 203438. 8004.23 0.2382

159|0.000 203q06. 8083.32 0.3338

GRAVITATIONAL

ACCFLERATION

(MI{SEC)SC}

0.2350

9.2350

9.2341

9.233[

q.2320
9.2307

0.2]04

9.2304
q.2304

g.22g8

q.2298

q.2203

9.2277

q.2261

9.2245

q.2230

0.2226

9.2226
9.2218

0.2216

0.2216

9.2215

o.2215
_.221_

q.7214

9.2214

9.7214

q.2213

9._213

Q.221_

o.2712

q.2211

9.2210

q.2210

9.2208

Q.2206

9.2202

0.210_

q .2187

9.2174

)

J
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TABLE

D 5-15551 ( [ )-7

5-X××IV-A ALTITUDE,EARTH-FIXED VELOCITY, EARTH-F IXED

FL [GHT-PATH ANGLE ,AND GRAVITATIONAL ACCFLERATION

. _-__(METRIC UNITS|

( CfINT INUFD ) SECOND OPPORTUNITY

EVENT TIMF FROM

....... IST MAT

(SEC}

15920.000

15930.000

15940.000

15950.000

1596C.000
15q7_.000

lSqSO.O00

S 4RG(",S 2

TR7

irLI

ORB GID

ORB NAV
m_.

L

ALTITUOF

METERS)

2045?5.

205321.

206121.

207553.

209045.

210829.

212q33.

1599_.000 215391 •

160CO.OOO 218236.

16010.000 221501.

16020.000 225222.

16030.000 229434.

lA040._bO 234175.

16050.000 2394R2.

16060.000 245395.

16070.000 251q53o

16080.000 2591q6.

16090.300 267165.

16100.000 275900.

16110.000 28544C.

16120.000 295819.

16130.900 307052.

16140._00 319200.

16140.q5T 320296.

16141.067 320553.

16159.857 333420.

1615n. R57 333420.

16151.125 3_3783.

16161 .067 347689.

16161.067 347689.

16161. 125 347773.

16162. 125 349217.

16240.000 486450,

16_40.000 729538.

16440.000 I038361.

16540.000 1402182.

16640.000 [810490.

16740.000 2254208.

16840.000 2725367.

16940.000 3217460.

FLIGHT- GRAVITATIONAL

VELOCITY PATH ANGLE ACCELERATION

(M/SEC) (OFGRFES| (M/ISECIS_)

8163.77 0.4453 9.2157

8245.6[ 0.5730 Q.2136

8328.88 0.7169 9.2108

84t3.93 0.8771 9.2074

8500.44 1.0541 9.2033

£588.46 1.2474 °.1984

8678.[2 1.4574 9.1926
8760.48 1.6840 9.1£57

8862.59 1.9274 9.1779

8957.54 2.1875 g.16_8
9054.40 2.4642 Q.15£6

9153.26 2.7574 Q.1469

9254.22 3.0670 9.1338
9357.39 3.3929 q.1192

9463.10 3.7347 q. I030

0571.51 4.0921 9.0350

9682.27 4.4643 9.0652

9795.77 4.8506 9.0435

9912.18 5.2503 9.019_

10031.74 5.6619 8.9940

[0154.59 6.0709 8.9661

10280.99 6.4018 8.9360

10411.22 6.9357 _.9036

10422.56 6.9748 8.0007

10425.00 6.9845 8.9000
10414.77 7.4475 q.8659

10414.77 7.4475 8.8650

10414.47 7.4601 8.8650

10402.7l 7.9286 8.8294

10402 •71 7. 9286 R. 82£4

10402.64 7.9314 8.8281

10401 •42 7. 9784 8.8244

10287.22 ll.5761 S.4749

10002.63 15.9707 7.9046
9859.05 20.0644 7.2594

9601.58 23.8354 6.5956

9332.85 27.2858 5.9534

9062.35 30.4337 5.3564

9796.68 33.3050 4.8157

8540.04 35.9289 4._339
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TARLF

D5-15551(I )-7

5-XXX IV-A ALT I TUF_E, FAR TH-F IXF.D VF.LOC I TY, EARTH-F IXED

FLIGHT-PATH ANC, LE,AND GRAVITATIFINAL ACCEI.F.RATI(]N

(METRIC UNITS)

| CONT INUEOI SECOND OPPORTUNI TY

FVFNT

T_D MAN

C_M SFP

TIME FROM FLIGHT-

I_T MOT ALTITUDE' VELOCITY PATH AN_LF

(SFC) (METERS) (M/SEC) (DEGREES)

17040.000 3725216. R294._6 38,3343

17042.125 _73614_. 828q.7_ 38.3fl33

17140.000 4244431. fl_62._3 40.54fll

17140.fl57 4248_21. R060.40 40.5663

17240.000 477177g. 7842.85 42.5942

1734n,000 5_9464l. 7636.28 44.4040

17440.000 5840q61. 7442.15 46,26_6

1754q.000 4379131. 725q._4 47.0248

17640.0_0 6917_9. 7QB_.65 40.4B49

17641.067 692_638. 7086.88 49.5_10

17740.q00 7456252. 6q27.85 50.q572

17q40.000 7qq3451. 6776.71 52.3514

17040.000 _528R_O. 6634.54 53.675_

1804C.000 q06210_. 6500.68 54. q373

Ig100.O00 q3f10817. 6424.11 55.6665

GRAVITATIONAL

ACCELERATION

(M/(SEC)SC)

3.q087

3.Q003

3.5356

_.5326

3.2088

2.9725

2.6714

2.4506

2.255g

2.2540

2.0836

I.O307

1.7044

1.6726

1.6056

D
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05-15551| I )-7

TABLE 5-XX× IV-R ALTITUDF,EARTH-FI XEO VELOC I TY, E^R TI_-F IXED

FL IGHT-PATH ANGLE ,ANO GRAVITATIANAL ACCELFRATICN

IENGLISH UNITS)

SECOND OPPORTUNITY

FVENT TImF _rnm
" !_t mnt ALTITUOE

ISEC} _ (FEET)

VFLOC l TY

( F TISEC )

24212. ql

24212.89

24212.34

24211.39

24210.02

24208.22

24207.85

24207.73

24207.73

24206.81

24206.80

24206.04

24203.64

24201.06

P4198.33

24195.54

24194._8

/'94.97

24193.87

24] 93.83

24193.83

24|93.81

24193.81

24|93.96

24194.11
24194.L7

24215.66

24297.52

24336.85

?4342.48

?4523.59

24563.54

24793.74

25027.74

25265.69

25507.66

25754.27

26005.52

26260.60

26520.07

L

FLIGhT-

PATH ^NGLF

IDEGREES)

0.0470

0.046_

0.044X

0.0409

0.0370

0.0325

0.0317

0.0314

0.0_14

0.0294

O. 0294

0.0277

0.0)27

0.0178

0.0130
0.0086

0.0078

0.0078

0.0052

0.0051

0.005!

0.0050
0.0050

0.0049

0.004R

0.0048

0.0057

0.0096 -- -

0.0125

-0.0008

-O.OOB6

-0.0123 ....
-0.0075

0.0115

0.0452

O. 0939

0.1582

0.2382

0.3338

2ND opP 148o2.750 646082.
14_1o.oeo 64_113.
14910.000 646691.

[solo.0o0 647564.
1511o.ooo 645_55.
1521o.o0o 65o267.

FM NAV 15227.625 650565,

15233.750 650671.

t_6 i5233.750 650671.

nTHTt 1s275.75o 651426.
LW2VTCO 1527_.950 65143h.

Ig31o.ooO 652c78.
15410.000 654[47.

1551o.0oo 65_415.
ls61o.obo 65_o8;
15710.000 661240.

S4R tlJI 15730.050 661724.

n_H2CO 1573D.550 661736.

15800.000 663385.

15802.7-50 663449,

15R02.750 66344W,

15803.750 663473,

LTI 15803.750 663473.
S4BLUCO 15R06.750 663542.

|5810.000 663618.

S4a RET 15811.750 663650.
$4_ 90T 15RI_;250 663717.

IgM nN 15918.250 663814.

15820.000 663_60.

15R20.250 663866.

TSMC3 15828.250 664065,

15830.000 664101,
15R40.000 664278.

|5850.000 664447.

1586_.000 664670.

|5R70.000 665010.

15880'000 665538.

158_0.000 666324.

15900,000 667446.

15910.000 668q83.

GRAVITAT IONAL

ACCEL ERAT ION

(FT/SFC/SEC)

30.2986

30.2984
=

30.2956

30.2924

30.2886

30.2844

30.2836

39.2_33

30.2833

30.2814

30.2_13
30.2797

30.2747

30.2695

30.2642

B0.2590

B0.25f10

30.2580

30.2546

30.2544

30.2544

30. 2544

30.2544

30.2543

30.2541

30.2540

30.2539

30.2537

30.2536

30.2536

30.2532

30.2531

30.252_

30.2525

30.2520

30.2513
30.2500

30.2679

30.2450

30. 740q
-- 17
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TARI F

r_5- 15551( I )-7

5-XXXIV-_ ALTITUDE,EARTH-FIXED VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION

(ENGLISH UNITS)

(CONT INUEF)) SECOND OPPORTUNITY

EVENT

$4RGC52

TB7

TLI

ORF_ GIP.

ORB NAV

TIME FROM FLIGHT-

1£T MqT ALTITUDE VELnCITY PATH ANGLE

I£EC) (FEET) IFTISEC) [OEGREES)

1_920.000 671015. 26784.01 0.4453

159aO,O00 &7_627. 27052,52 0,5730

15Q40.000 676q07. 27325.73 0.7169

15950.000 680Q48. 27604.76 0.8771

15060.000 685_45. 27888,_8 1,054t

15970.000 6q1695. 2_177._6 1.2474

15980,000 698600. 29471,52 1.4574
15990,000 706665. 29771.25 1.6_40

16000.000 7159£7. 2q076,74 1.9274

16010.000 726709. 29388.25 2,1875

160Pm. O_O 738916. 20706.03 2.4642
1603n.000 752736. 30030.38 2.7574

16040.000 7682c0. 30361.62 3.0670

16080.000 795703. 30700.10 3,3979

1606n.000 805101. 31046.91 3.7367

16070.000 826617. 31402.61 4.0021

160qO.O00 850382. _]76_.99 4.4643

16090.000 876526. 32138.34 4.8596

16100.000 905183. 32520,27 5.2503

16110.000 936484. 32912.53 5.6619

16120.000 070534. 33315.58 6.070q

161_0.000 10073_q, 33730.29 6,4918

1614C._00 1047245. 34157.53 6. q_57

16140.857 1050808. 34194.75 6.9748

16141.067 1051684. 342C2.76 6.9_45

16150.857 1093897, _4169.21 7.4475

16150.857 1093897. 34169.2l 7.4475

16151.125 ICqSOBg. 34168.20 7.460l

16161.067 1140712. 3417o.63 7.9286

16161.067 1140712. 34129.63 7.9286

16161.125 1140_86, _4129.40 7.q314

16162.125 1145725. 34125.40 7.9784

16240.000 1595963. 33750.72 11.5761

16340.000 2393498. 33112.30 15.9707

16440.000 3406_98. 32345.95 20.0644

16540,000 4600171. 31501.25 23.8354

16640.000 5939959. 3061g,58 27,2858

1674_,000 7395696. 29732.13 30.4337

16840.000 8941493. 28860,50 33.3050
16940.000 I0555_71. 28018.49 35.Q28Q

GRAVITATIONAL

ACCELFRATION

(FT/SECISEC)

30.2354

30.2282

_0.2192

30.2081

_0,1946

3n.1784

30.1593

30.1370

30.1111

30.0_15

30.0477

3O.0096
20.0667

29.q188

29.3655

2o,8065

29.7416

29.6704

29.5926

29.5080

29.41_4

2_.3176
20.2t14

29.2019

2o.1996

29.0R77
29,0977

29.0846

28.9644

28.9644

2fl,9637

28.951_

27.8048

25.9339

23,816_

21.6392

19.5322

17.5735

15.7994

14.2187

:)

5-212



--_" E.

V

i

i

i

Iv

jr __

05-15551l[I-7

TARLF

FVFNT

CSM

R--XXXIV-R ALTITUDF,EAPTH-FIXED VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLE ,AND GRAVITATIONAL ACCELERATION

I £r)NT INIIFD )

TImE FROM

IST MOT ALTITUDE

{SEC) (FEETI

17040.000 12221 (]38.

17042.125 _ -12257689.T_D MAN

17140.000

17140.R57

17P40.000

17340.000
17440.000

/ 17540.000

17640.000

SEP 17641.067

: 17740.h00
17840.000

]7q40.000

18n40.000

IRIO0.O00

13q253ao.

13940030.

1565544_.

17403677.

19163259.

20q28q07.

22696486.

22715347.

24462768.

26225232.

27gB1_IR.

297313C8.
30776942,

: (ENgLiSH UNITS)

SECOND OPPORTUNITY

VELnCITY

{FT/SEC)

27214.09

27197.44

26451.23

26444.A7

25731.15

25053.40

24416.49

23BIB.38

23256.74

23250, g3

22729. I 7

22233.30

21766.86
21327.70

21070.48

FLIGHT-

PATH ANGLE

(DEGREES)

38.3343
38.3B33

40.54R1

40.5663

42.5942

44.4940

46.2656

47.

49.

4g.

50.

52.

53.

54.

55.

9248

4B4q

5010

9572
3514

6758

q373
6665

no:

L=C

GRAV IT ATICNAL

ACCELERATION
(FT/SEC/SEC)

12.8240

12.7963

11.5998

11.5")00

10.5275

9.5883

_.7644

8.0401

7.4013

7.3949
6.8361

6.3343

5._72

5.4875

5.2676

_T

L;

Z

-• £

L
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TABL E

FVFNT

2N]) OPP

FM NAV

TR6

f12H2[

LH2VTCO

LUT
02H200

LT[

S4BLUCO

S4R REI

S4B 90T

[GM ON

TSMC3

D5-15551{ I )-7

5-×XXV PITCH AND YAW REFERENCE ANGLES (LOCAL HCR[ZONTAL

COORDINATES) AN r) RANGE (METRIC AND ENGLISH UNITS)
SECOND OPPORTUNITY

TImE FRqM

l£f MOT PITCH YAw

[SECI (bEG) (DFGI

14802.7_0 0.01_ 0.000

1481.0.000 0.505 0.000

14910.000 0.?34 0.000

15010.000 C.505 0.000

1511P.OOO 0.233 0.030

15210.000 0.5t4 -0.000

1_227.h25 C.QI2 -0.000

1523_.750 C.072 -0.000

15233.750 0.072 -0.000

15275.750 0.012 -0.000

15275.950 C.025 -0.000

15_10.n00 C.021 -0.000
15410.000 0.037 -0.000

15510.000 r.054 -0.000

15_IC.000 0.011 -0.000
15710.000 0.028 -0.000

15730.050 0.02t -0.000

15730.550 0.057 -0.000

158_0.000 0. C19 -0.000

1_R02.750 0.027 -C.000

15802.750 0.027 -C. O00
15qn3.750 0.093 0.005

15803.750 0.093 0.005

1_806.750 0.291 0.016

IRQIO.qO0 0.510 0.023

15811.750 0.629 0.024

15814.250 0.602 -0.024

15918.250 0.584 -0.143

15820.000 -0.027 -0.333

15820.250 -C.205 -0.377

15f12A.250 -4.097 -0.642

15830.000 -3.932 -0.626

15840.000 -3.891 -0.360

15_50.000 -3.737 -0.207

15860.000 -3.518 -0.121

15870.000 -3.253 -0.070

]5880.000 -2.944 -0.040

15RqO.O00 -2.603 -0.020

15900.000 -2.269 -0.009

1591_.000 -l.qll -0.001

R&NGE RANGE

(KMI (NM[)

16476. 8896.

16425. 8869.

1571_. 8494.

15000. 8099.

14287. 7714.

13573. 7329.

13447. 7261.

13403. 7237.

1340_. 7237.

13103. 7075.

I]102. 7074.

12859. 6943.

12144. 5557.

11630. 6172.

10716. 5786.

10003. 5401.

o859. 5324.

9856. 5322.

9360. 5054.

9341, 5044,

9341. 5044.

9334. 5040.

9334. 5040,

9312. 5028.

9289. 5016.

9277. 5009.

9259. 499o.

9230. 4984.

9218, 4Q77.

9216. 4976.
9158. 4945.

9146. 4938.

9073. 4890.

8990. 485W.

8925. 4819.

8850. 4779.

8775. 4738.

8699. 4697.

8622. 4655.

8564. 4613.
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rABLF

EVENT

S4RGCS2

TR7

TI. |

ORB GI_

ORR NAV

:L

05-15551(I)-7

5-XXXV PITCH AND YAW REFERENCE ANGLES (LOCAL HORIZONTAL

£gDRDINATES) AND RANGE IMETRIC AND ENGLISH UNITS)

ICDNTINUED} SECOND OPPORTUNITY

TIME FROM

IgT M{')T PITCH

ISEC} (F)EG)

ISq20.O00 -1.529

15q 30. 000 - 1 • 120

15940.000 " -t_. 722

15950.000 -0.2R7

|506(]. 00_ C. 139

15970. 000 O. 5S 1

15080,000 £.qgR

159q¢.000 1.440

16000.000 l. 881

I C-OI O. 000 2. _16

16020. 000 2.744

160"_0. 000 3.161

16040,.000 _. 562

16050.000 3.941
16060,000 4.294

1A070.O00 4.610

16080.000 4. 840

16090. 000 5. 041

16100.000 5.163

16110._00 5. 162

16120.000 3. 702

16130.000 4.647

16 140.000 5.5_0

1614D.857 5,66C

16141.067 5.679

lA15C.a57 6.5_2

16150. R57 6. 582
16151 . 12 5 6.6_6

16161.067 7.530

16161.067 7.530

16161.125 7.535

16162. 125 7. 321

16240.000 0.525

16340.000 O, 162

16440.900 C.450

16540.000 O. 135

16640.000 C.370

16740. 000 C. 11 O

16840,900 0.300

!6(_40. 000 C.090

YAW

(DEG)

0.006

O.nll

0.015

0.021

0.026

0.028

0.034

0.0.39

0.043

0.049

0.054

0,060

0.068

0.075

0.083

0,091

0.100

0.110
0.122

0.136

0.207

0.192

0.163

0.162

0.163

O.IRO

O. 1 80

O.l_O

0.181

0.181

0.181

-0.063
-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

-0.000

RANGE

(KM)

8466.

83R6.

_306,

8225,

8144.

8061.

7978.

78q4.

7809.

7723.

7637.

754q.

7461.

7372.

7282.

7191.

7099.

7006.

6912.

6818.

6722.

6626.

652Q.

6520.

651P.

6422.

6422.

6420.

6323.

6323.

6323.

6313.

5573.

4677.

3856.
3117.

2461.

1891.

1413.

1048.

RANGE

|NMI)

4571.

4528.

44R5.

4441.

4397.

4353.

4308.

4262.

4217.

4170.

4124.

4076.

4029.

3980.

3932.

3883.

3833.

37_3.

3732.
3681.

3630.

3578.

3525.

3521.

3519.

3468.

3468.

3466.

3414.

3414.

3414.

3409.

3009.

2526.

2082.

1683.

132o.

1021.

763.

566.
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T _,P,L F

EVENT

T_D MAN

C_M SEP

r35- 15551( I )-7

5-X_(×V PITCH AND YAW REFEPENCE

Ci]OROINATES) AND RANGE (_FTRTC

( CF}NT INIJED ) SECOND OPPORTUNITY

IMF FROM

IST MOT pITCH Y4W

(SFC) (DFGI (OEG)

1.7040.009 0o744 -0.090

17042.125 C.330 -0.000

17140.000 65.264 43.021

1714N.857 65._96 43.021

[7740°000 125.246 _8._66

17340.000 I_0.431 40.002

17440.900 [_.326 40.002

17540.000 135.976 40.002

]7640.900 138.412 40.003

17641.067 138.4_7 40.003

17740.000 140,65g 40°003

IV_40.O00 142.736 40.003

17Q40.000 144.664 40.007

18040.000 146.459 40.004

18lC0.000 [47.477 40.004

ANGLES (LOCAL HCRIZONTAL

AND ENGLISH UNITS)

RANGE RANGE

(KM) (NMII

836. 451.

834. 450.

817. 441.

817. 441.

049. 512.

1150. 621.

136o. 730.

1586. 856.

179_. 968.

[7g5, 96q.

1986. I07_.

2167. 117n.

2334. 126n.

2489. 1344.

2575. 1391.

9

)
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TABLE

EVENT

2ND OPP

FM NAV

TB6

D2H21

LH2VT C,O

S4B LU i

O?H2C_

LTI

S4BLtJCO

S4R AFT

S4R 90T

I GM CIN

TSMC3

5-XXXVI-A

TIME FRO_

IST MOT

(SFC!

14802.750

14RlO.O00

1491C.000

15910.n00

15110.000

I5Pl0.900

15227.625

15233.7_0

1523_.750

1_275.750

15275.950

15310.000

15410.009

15510.000

1561Q.OqO

15710.000

15730.050

1573C.550

15900.000

15q02.750
15802°750

15_03.750

15_03.750

159n6.75o

lEfllO.OOO

15_11.75o

15814.250
1_81.8.250

15820.000
15R20.25Q

15828.250

15830.000

15t40.000

15850.000

15860.000

1587C.000

1_890,000

1589Q.000

15900.000

15919.000

05-1 5551 ( I )-7

INERTIAL

AND

VELOCITY, INERTIAL FLIGHT-PATH ANGLE

INERTIAL HEAr)ING ANGLF

{MF IRIC UNITS)

SECOND OPPORTUNITY

INERTIAL INERTIAL FLIGHT- [_iEPTIAL

VELOCITY PATH ANGLE HEAOING ANGLE

(M/SEC| (DEGREES) {DEGREES)

7790.6911 0.0446 61.8498

7790.5601 0.0444 61.7607

7790.2187 0.0420 60.7255

7789.7497 0.0388 60.0489

77£9.2567 0,0350 59.7265

7788.7436 0.0308 59.7558

7788.65[5 0.0300 59.7974

7788.6195 0.0297 59.8144

7788.6195 0.0297 50.9144

7788.3986 0.0278 59.9667

7788._976 0.0278 59.9676

7788.2286 0.0262 60.1_69

7787.7492 0.0215 60.9724

7787.3033 0.0168 61.9666

77_6.8_5_ 0.0124 63.4248

7786.4994 0.0082 65.2518

7786. 4268 O, 0074 65.6528

7786.4270 0.0074 65.6732

7786.4322 0.0049 67.2129

7786.4329 0.0048 67.2775

7786.4329 0.0048 67.2775

7786.4331 0.0048 67.301[

7786.4331 0.0048 67.30! I

7786. 4923 O. 0047 67. _770

7786.5548 0.0046 67.4492
7786.5811 0.0045 67.4910

7793°]447 0.0054 67.5507

7818.1194 0.0091 67.64(,1

7_30.1175 0.0115 67.6_£0

7E31.8345 0.0118 67.6940

7887. 0703 -0. 0007 67. B84 1

7_qQ. 2549 -0o 0034 67. 9263

7969. 4678 -0. 0116 6P • !721

R040.840_ -0.007} 59.4258

8113.4230 O,O|Oq 6_.68_7

8187.2332 0.0_20 68.9544

8262.4616 0.0893 69.22_9

8339.1094 0.1504 69.5102

8416.£294 0.2265 69.7984

8496.092_ 0.3176 70.0935
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TARLF

EVFNT

$4RGC92

TR7

TII

Nt_R G[P,

n_R NaV

5-X×XVI-&

( CnNT I NIJED)

INEP

D5-15551 ( I )-7

IAL VELnCIT¥, INE#TI_L FLIGHT-PATH

AND INFRTIAt HEADING ANGLE

(MFTRIC UNITS)
SECOND OPPORTUNITY

TIME FRqM INERTIAL INERTIAL FL

]£T _nT VELOCITY PATH ANG

(SFCI (MISFC) |DEGREES

15920. 0,,0 8576.6243 0.4239

15030.000 £658.5578 0.5456

15040.000 8741.9_33 0.6830

15950.000 8827.0913 0.8361

15060.000 8q13.7195 1.0052

15970.300 9001.8720 [.190l

15980.000 9991.6756 I._911

[5900.000 91£3.1963 1.fi082

16000.300 9276.4699 l.q414

16010.300 9371.5997 2.0908

1602_.000 9468.6568 2.3563

16030.000 9567.7309 2.6379

16n40.000 9668.9206 2.0354

16050.000 9772.3325 3.2487

16060.300 0£78.3002 3.5775

16070.000 9986.q946 3.9216

16_80.000 10C98.C497 4.2801

lTOqC.O00 10211.n559 4.6525

16100.000 10328.6010 5.0380

16110.000 10448.5141 5.4354
16120.000 10571.7500 5._305

181_0.000 10698.5622 6.2374
1614n.000 10929.2059 6.6867

16|40.q57 [0940.5g85 6.7046

16141.067 10843.0_73 6.7140
16150.q57 I0£33.P278 7.1583

161_0.957 tOA_3. P27fl 7.1583

16151.125 1C932.9319 7.1704

16161.067 10921.6215 7.6199

16|61.067 10821.6215 7.6199

16161.125 10921.5538 7.6225
16162.125 1082C.3907 7.6676

16240.000 10710.46R6 11.1127

1.6340.300 10523.1616 15.3009
]6440.000 10298.44°5 19.1740

16540.000 10050.9838 22.7084

16640.900 0792.9598 25.0057

16740.000 g533.5300 2£.7838
16940.000 9278.994? 31.3695

16940.000 9C33.3374 33.6927

aNGLE

I GHT-

LF

)

INEPTIAL

HEADING aNGLE

(DEGREES)

70,3955

70.7348

71.9213

71. 345 t

71.6765

72.0156

72.3624

72.7171

73.0?99

73.4507

73,8_98
74.2172

74.6131

75.0175

75.4305

75.8523

7r,. 2828

76.7223

77.1706

77.62#1

78.0950

78.5711

79.05_,0

79.0983

7_. 108_

70.5_06
70.5908

79.6038
80.0o59

80.0058

80.0986

90.1482

84.0402

88.9585

03.5470

o7.6440

101. 1893
104. 1057

106.7155

10_.8161

±!)

9
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D5-155511[)-7

TA_.LF

FVFNT

T&D mAN

CSm SFP

S-×xxvI-A

T D_F FRN_

1£T _nT

I£FC1

17q42.125

17[4C.300

171qq.q57

17740.%00

17{40.000

I T44C.qOO

" !7543.qq0
17A4C.300

|7G4|.967

1774ff.nno

17_4C.300

I 7)4_. 330

I _na n. ;_qn

1 _1 nO. 3O0

INFqTIBL VrLPCITY, IkF_TI&L FLIqltT-P&TH

ANP, L _,iNn INF-P. TI _,I. HFADINq

: (;_-F TP IC UNITS}
SECOND OPPORTUNITY

INFP T I,_.I. INF_fI_L FL

VFLNC ITY P&TH ANG

( _IS¢C } I qEG_EES

£7g£. _?q7 35.73 _,4

£7,93. qT_n 75. £255

£q7A.5454 RT.6698

£574.604_ 37. 6,851

B_66. 7 ;q", 1 _g. "_770

Bl6g. 4422 6n.q275

7cj_3. 77qq 47. :_4q7

7_nq. 2q4q 43.63_4

7_,45. 3130 44. qlqq

764q.61hq &4. q321

7401. n462 45.qi pc}

7',45. 7.607 4_,. e22g

720_. 7qq5 47.R502

7C79.46[7 4_.7P07

7105.2_3A? 40. 7233

[ G}{T-

LF

}

A r';"; L E

$7_

i
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TARL F

EVFNT

2ND OPP

FM NAV

In6

n2H?T

LH?VTCn

S4R R F !

S4R gOT

Ig_1 nN

TS MC 3

5-'< × Y V l-i_

1 ST "_,nT

ISFC)

14q0_.750

14qI0.200

14ol O.nqO

15010.0n0

I_ll_.OO0

IgPlO.OnO

15227.625

1q2_.7_0

157_.750

1_275.753

15_7_.q50

1541n.')03

15510.000

15 v, 10. nO0

l_71n. ,')nO

157_n.osn

I_7_._50

15qon.ooo

1 _£02.75")

I_80_.7_0

I5_q_. 750

1 5q03. 750

15P_. 750

lq_In. O00

I_ l 1. 750

1_nI4.250

15_15.250

15_2n. nO0

I5_2C._50

15_2n.250

15_3C.000

l_4c.non

15_5_.000

1 586C. qon

1JSq7C. 90_G

1 5_80.000

l 5q_n.')0:3

15'# 0_. 300

15qln. O00

_5-1_551ll)-7

INE_T TAL

ANID

VrLn.CI ry, INFPT| &L CL IGHT-PATI4 ANGLE

I_!PPTIAL HFAOING ANGLF

{FNGLISH UNITS)
OPPORTUNITY

[NFRTI At_ FLIGHT-
PATH ANGL F

(DEGPFFS)

O. r)4_6

[NEDTIAL

HE^DING &NGLF

(OFG_FFS)

61.5495

0.0444 _1.7697

0.q420 60.7255

0.03_£ 60.04_a

0.0350 50.7265

0.0_08 5q.7558

0.0300 5q.7974

Q.O297 5g. RI¢4

0.0297 59.H144

0._27A 50.9667

0.027n 5o.qbTa

0.0262 6n.1369

O.O16R _1.9666

0.')124 6B.424B

O.OOq2 A5.ZSlq

0.0074 65.66_q

0.0074 65.6732

0.0049 _7.212 °

0.004£ 67.2775

n.0045 67.2775

0._048 67._n] l

0.004B 67. _311

_.3047 67._7P0

0.0046 67.44q_

0.0045 67.4910

0.0054 67.R507

0.0091 67.6461

0.0115 67.69q0

O.0ll_ 6T.69_n

-0.0007 67.9341

-0.0034 _7._Z63

-0.0116 6_.1721

-0.007[ 6_.425R

0.010 _ 6q._B67

0.0429 6_.9544

0.0893 6q. P2BQ

0. t504 69.510P

0.2265 6_.79q4

0.3176 70.0935

SECOND

INFPTI_L

VELOCITY

(FT/SFC)

;?55_>O. CInB

_555Q. qOR5

25558.4596

25556.0217

P5555.{041

2555_.ePq6

25553.3in7

2555_.2]35

PSSS?._t35

25552.4987

25552.4£q6

2555L.C_ln

25550._£_?

2554#. _Q52

2R547.5250

25546.2578

25546.CI96

2554(.6205

75546. C374

255_6. CBq_
25546. CBq6

25546.04Q4

5546. C404

P 5546. _B47

25546.4_06

25546. qPSR
P556_.0601

?5649.9979

256Rg.3619

256q_.qgS]

25976. P15_

25q16. tqn6

_6t66. 547Q
26J£0. 700£

2661 _. B41£

26_61.00t2

27107.91B6

2735q.2827

276t6.£q77

27974.3]£4

D

D

* ]
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TAB!

Ev Fu T

TI f

ORR NAV

INERTTAL V-F_loC[TY, INEpTTAL rl TGHT-P_TH

.... AND f%Fr_TIAL HEAI)TNG _NGLF

__ |-ENGLISH UNITS)

' ' SECO_,I_OPPORTUNITY

TTHF

lgf M_qT

l_O2n, noo

1_q4n.O00

l_qSn. O00

1596n.o00

1g970.00n

1598n.300

l_OaO.qO0

|/,OC_.(]O()
16:)]n.ooo

14020.nOO

Ia33_.000

1434n.000

1605_3.0q0

1607C.000

!_3qO.OQO

l_lnO.'3OO

16110.OCn

lA12n.'l_n

_16!_n. )00

l_14n. O00

IA14n.£57

]6141.n67

16150.857

I_150.q57

16151.lZ5

16161.)67

161_1.067

16161.t25

16lA2.125

I_24_.000

16_4n.000

16_40.000

]6_40.000

1_'64C.000

1674n. OnO

t6R4o.ono

16g4o.noo

FRO_ ..... jNFPTI_L INFRTTAL FL

- -VEL_CI TY PATH ANG

{F TI 5_C ) (D_CRF[ S

_407,34|7 0.5456

_£q60. P7_4 0.836l

2q244.4_164 1.0052

_ _9533.7099 1.19_1

25_28.3_21 1.391l

"301P£. 5_,41 1.60B?

" *_04_4,A124 1,84t4

30146, 71£0 _.,390_

_L_65, t47] 2.3_6&

31_90.19%7 2.6_79

51722.18n4 2.9354

32C61.4592 3._4£7

3240q.1213 3.5775

_P765. 7352 3. _216
33130.0042 4.2£01

13q_.4641 4. 6525

3% £_6.4_62 5. 0380

_4P75.90_0 5. 4354

34684.21_01 5.8305

351_0.26q_ 6.2374
3552R.q9¢_ 6.6667

35566.?_53 6.7046

35574,2694 6.7140

35547.C555 7.1583

_5542.C8_8 7.1583

]5541.1151 7.1704

%5504.0076 7.6199

35504.0576 7.6199

{550_,7555 7.6225
354q9.g_66 7.6676

{5t32._76 It.I[27

34524._055 15._00_

33757.5641 19.1740

32q75.46R6 22.7084

_2129.1_31 25.9057

31277.9857 2_.7q_

_0442.8_45 3L.3_95

29636.q%38 33.6qZ7

IGHT-

LF

)

=

_GLF

I K EP T I _ L

PFA_]I'4G AI_GL F

ICE c, REES }
70. 5955

7_.704 _

71.0213

-'t,3451

71.6765

73.0156

7P, 3624

72.7171

7 _. 0709

73.4507

74.2172

74 .613t

75.0175

7"% .4305

75._52_

74.2828

76 .7223

77,17n_

7: a, .Og50

7_.57| 1

75.056")

7 ° .098

75. i053

79.5096

70. 5906

70.503q

£,q.0958

80.0958

<40. 71986

8".1482

84.0402

78.05R5

°3. _;470

97.6440

tnl.lRgB

104.1q57
10f-.7155

10_._161

_7 _-
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TARLF

FVFNT

T_D MAN

£S_, SFP

5-xXYVl-B

I ('raNT TNUED )

TTMF F_O_
]_T _nT

(SFC|

1734¢.0n0

1.7942.175

17140.300

17140.q57

17)4q.000

17_40.00C

17440,000
1754n.o00

1764o.n00

1764Io067

17740.i300
17R4_.000

17q4C.000

IS04_.OOO

18100.000

05-15551 ( I )-7

INFRTIAL VFLOCITY, INERTI&L FI_IGHT-P_TH

&Nn INerTIAL HEADING ANGLE

(ENGLISH UNITS}

SECOND OPPORTUNITY

INERTIAL INERTIAL FLIGHT-

VELIIC ITY hATH ANGLF

IFTtSEC ) IDEG_EFS)

2qP67.5515 35.7834

2P_51.6353 35.8255

2813£,2723 37,6698

P_132,1o90 37.6851

27450._759 39.3770

26802.3037 40.9275

26193,3382 42,3407

256_1,04a4 43,6334

25083.047q 44.8199

25077.4820 44.8321

24576.0232 45.9129

2410C.290q 46.9229

2365C.8P43 47.8592

23226.5803 48.7297

22983.2224 49.2233

HE

ANGLE

INE_TI_L

A_ING _NGt. F

(DFG_FFS)

110,5650

I10.5988

[12,02_3

112,0347

1l_.2429

L14.2_Tn

115,1307

115,a_23

I16.4q47

116,4909

117.3165

I17.4725

tlT.a650

i18.2038

lln,3848

D

)

.)
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L

TABLF

FVFNT

2ND OPP

_--_ FM N_V

TR6

I_H2VTCn

-c

L-- . S4B LLJ T
02HPCN

L

___- ITI

,_- S4BLtJCCI

_4B RFT

.c,,4 B QOT

_ IC, M ON

TSMC3

_z
L

L

E

05-15551( I )-7

5-XXXVII-A GFCCFNTRIr F_Ai)II!S, GFqDETIC LATII'JF)E,

I_ONGITI]DF {METRIC tJNITS)

SECOND OPPORTUNI TY

TIfF FROM GFtqCFNTD IC GEODETIC

lgT mftT RAOIIJS LATITUDF

(qFC ) (_E TITR SI (D_G}

I &qr) ?. 75") AS?42h_. -LI.7675

lAql_.C, O0 6574259. -11.5335

14QlC.300 6574_4 'q. -R.24&5

lfOlO.'hO0 65753n9. -4. R.6qq

1 51 I0.000 6575502. -1.4355

I E? ln, nO0 6G76"_ z,O. 2. 0095

15277.625 657_41 3. 2.6155

1923 "_.750 657_435. 2,R25o

1573_. 750 657A435, 2. 8259

15279. 750 65/6602, 4. 2650

1q275.950 657660_. 4.271 q

1 _! 1 q. OOO 6576728. 5. 4328

194 l n. :]r).0 6577053. A. 7974

ISq ln.O00 65773l _. 12.0657

I561(3._0 6577512. 15. |9,55

1571c_ 000 65?7_1. IR. lqS?

1 q 7_0. Q50 _577672. lR. 792g

lq7_,0.550 6577A72. 18. 7q69

15BOO. 300 6577755. 20.69. 3l

l _RC_2. 750 65777_2, 20.7026,

l_qq2. 750 65777_2. 20. 702,%

15_0"_. 7-50 /::5777"_2. 20. 7285

1 q,qO "_.750 65777_2. 20.72 .0.9
15_'_6.750 6_77734. 20.R077

15810. 300 6_7773A, 20.80'27

l_ql 1.799 6577737. 20.93q4

15R 14.25n 65777=-9. 21. 9036

1551 _.250 6577743. 21. 1277

15520.000 6577745. 21.1 _-33
15_ 20. 250 6q77746. 21. 15g_

I qR2R. 950 6577754. 21.3675

15R 30. Oqq .6577753. 21.41 33

15R4q. O00 6577742. 21 •6 729

15Rmc).OOO 6q77727. Pl. q. 319

] 5f_6C. _00 6577725. 22. l_n4

15R7C.000 6r_77765. 22.4480

15RR_. 300 657755R. 22.7549

l 5 R ":),0. 000 657q03,3. 22.9,(,0 P

159n,n. ,%00 65783 03. 23.21. 57

1591 n. OOh 6575703. 23. 469_

5-223

Akq

LQNGITLJrlF

(DEq)

128.4867

128.qqq_
1_4.5212

140.04_5

145.5535

1 q 3 •_4 tO

I 51 .qO7_

|52.7417

152.2417

154.5_62

154.5471

156.413_

167.qq53

173._65_

17_._25h

-179._551

-170.4246,

-175.1_24

-}74.0602

-17_.q602

-174.Rg75

-174.xq75

-174.73q4

-174.5054

-174.3_5&

-174.2_2

-I?_.98_7

-173.R74q

-173.m590

-173._4Sq

-173.2365

-172._q_7

-171.9_43

-171.2701

-170.5o70

-169.01_7

-165.2230

-I_.521_
-167._13q
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TABLF

EVFNT

$4_GCS2
TR7

TI.T

NRA GIn

NR_ N_V

_-x×WVTT-&

I CnkIT TNIJFD)

TTME F_,gM

IST MrIT

{SFC)

15opO.onO

15n%o. OgO

15oso.non

19oAo.o0o

15970.,)00

15o_0.000

150_0.300

16000.30_

16hie. 300

1602C.q00

1_,730.000

16060.)00

1_0S0.)00

16n60.300

1607C.a00

t60p0.000

16000.)00

16100.300

16110°300

1612n._70¢

161_@.000

l_,14c. OOO

16140.157

16141.067

16150.q57

16l¢9.B57

16151. 125

16 l 61 • 367

16161.667

16161.195
16162.125

|6240.000

]6_4_.000
16440,i300

16542._00

|664_.000

16v40.)nO

|6R40.!3_0

16060.000

GFCICE-NT

SE

C_F

(

F)5-15551[ I)-7

RIC _^i)IUSo GEODETIC LATIFUnE,

LnNGTTU3F (METRIC UNITS)

COND OPPORTUNITY

NC FNTR IC GEgOE T IC

R Aql LJS LATI TUqE LON61 TtlOE

MF TER9 ) (OEG} (D_G)

657q754. 23.7217 -167.0g9o

6_760_I. 23.0727 -165,35gq

65BOo1 2. 24.2?2 I -165.6176

6582075° 24.4697 -164._6_a

6q_340q. 24. 7155 -164. I03_

6595_12. 24.0594 -16B. _306

6587246. 25.2010 -162.5456

dSRq6_7. 25.440_ -151.7501

6592414. 25.6770 -159.9433

65q5611. 25._111 -160.124Q

659q264. 26.1422 -15o.7940
66C_49q. 26.3701 -15_.4530

66C_0_3. 26.5_68 -157,5_q2

661_324. 26._159 -156.7334

6610172. 27.0332 -155.8553

6625666. 27.2465 -154.064_

66_2646. 27.495_ -I64.061_

666075_. 27.6602 -15!.1463

66qq6P5. 27._600 -152.21q1

665_906. 28.054N -I_I._7_I

666_P26. 2_.244B -19_.3232

6680402. 2_.4284 -149._563

6692#e5. 2_.6665 -1_._7_3

6693576. 2R,6P15 -Ia_.2917
66c_642. 28.6751 -146.2713

67C66_6. 2R.7OLO -147.3_41

67C6656. 28.7ql 9 -147.3n4 l

67 37 nl_. 2R.7q63 -147.2776

672q_73. 28.957] -146, 2966

672047_. 2R.9571 -146.2q66

6720q56. 2Q.eSgO -146.290o

67223q&. 28.0737 -146.1023

66_9372. 29.0361 -13_.SaBq

7102243. 30. 452_ --I 2 ° .206 7

74 l 112 _. 30.2 ?_4 -123._302

7775121. 29. 56_6 -112.7lq9

81 23826. 28.4_04 -105.8141

86279_. 27. 1017 -gg.7a96

OOqO510. 25.7778 -06.5_55

0502017. 24.3227 -qg.og_9
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TARLF
:.

EVENT

T r,,r)_AN

i

C£M SEP

5-×Y×VIT-A

(CnNT INI)EO )

TImE F_Qm

1£T mAT

iSFCI

17040.900

17042.125

1714@.00_

17140._57

17_40.000

17_40.000

tT_4n. OO9

17_40.000

17640.000

17641.067

17740.000

i7_4_.noo

1794_.0Q0

I£040.000

l_lO0.O00

T

D5-15551(11-7

GFOCFNTPFC:# '8 S, GEOnETIC IATITUDF,
LON_II_F(_FTRIC IJNIrSI

S E C OND _PP_O_R T UNITY

GEOCENTRIC

R&DI,J£

IMETERS)

10100167.

lOlllln?.

10619747.

10624240.

t|1474PT.

12217177.

127555£S.

13294555.

13300306.

138_t05.

1437047C.

14906054,

1 54393 G 7.

1_75n176.

r,EOOE

LATIT

(OF

22.

22.

21.

21.

PO.

tq.

17.

16.

15.

15.

14.

13.

12.

11.

11.

AND

TIC

IIDE

c, 1

_761

R457

4hq5

4556

1175

_323

616:_

4694
3_o7 -

_7R6

3 T40

4tB6

519B

(,723

I P75

LONGITUDE

(DEG)

-q6.0200

-85,9416

-82.5648

-R2.5371

-79.5_g0

-76.£781

-74.5 _9 1

-7_ .444 t
-73.5a91

-70.57,34

--68.9 ,}pq

-67.4470

-66.112_5

-64.9 IO 2

-64, ?450

]

Cc

z

: _ _
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TABLF 5-XXXVII-R

EVFNT TIeF FROM

tST MaT

(SFC)

2ND OPP 14_02.750

|4q10.000

14910,000

1501o.qoo

IS110.000

lS2]O.O00

FM N_V 1_927.625

15_3,750

TR6 1523!.750

02H2I 1_275.750

LH2VTCQ 15p75.950

lS41C.O00

" 19510.000

l_61n.nOo

IS710.Onq

S4_ LUI 157_0.050

02H2CR 15730.559

19800.00n

]59Q2.75C

15£09.750

1_£0_.750

LTl 1R_03.750

S4_ltlCQ 15£0A.7_0

l£810.00n

S4R RFI 15£11.790

S4R ROT 15R14o250

IGM nN 1_£1£.250

15fl20.000

1_920.P50

TSMC3 15a2R,250

15£3r.nO0
1984n.00o

15850.000

15£6o.o00

15A70.O00
15a8o,nOO

1.5_90,000

15000.000

15010.000

_5-15551II )-7

GEOCENTRIC RADIUS, GECDETIC L^TITU_E,

LflNGITUDE (ENGLISH UNITS)

A N{I

SECOND OPPORTUNITY

GEOCEN TR IC GEODE T IC
RAD I US LAT I TLJ!)E Lr)NG I TUDF

(FEFT) (_FGI {DEG)

215_024, -11.7579 128.4867
2156906g. -11.5330 128.8993

21570999. -8.2445 134.R212
21572802. -4.865R 140.0425

21574450. -1.4355 145.9039

21575929. 2.00Q5 [50,9470
21576159. 2.6155 151.9075

21576240. 2.8259 ]52.2417

_1574240, 2._250 t52.2417

21576780. 4.2550 154.5362

215767£2, 4.2719 154.5471

21577193. 5.4328 156.4133
21579257. 8.7974 161.9457

2157011P. 12.0657 157.5833
2157q762, 15.19_5 173.3550

21580219, 18.1s90 179.3256

215P02£9, 18.7229 -179.4591

21590290. 1£.7369 -179.4246

215_047£. 20.6301 -175.1324

215£04£4. 20.7026 -174.9602

215eqG fi4. 20. 7926 -174.960 7

2158n4R6. 29.72a9 -174. R975

2 15804_8. 20,72a9 -174. BO75

2158n493. 20.fl077 -174.79o4

21599499, 20.£937 -174.5054

2159050_. 20.9384 -174._954

2158950£, 21.0036 -174.23£2

?15_0521, 21.1077 -173.9857

2158052g, 21.1533 -173.£76_

215805_3. 21.1598 -173.85_0

21583557. 2[.3678 -17_.344S

2159n55_, 21.4133 -173.2385

21580517. 21.672 _ -172.5897
215_0489. 21.9319 -171.9_43

21580472, 22.1904 -171.2701

215P05_3. 22.4480 -170.5970

21580B9_. 22.7049 -169.9147
215P1462. 22.9608 '169.72_0

215£2361. 23.2157 -169.5219

2158_672, 23.4693 -167._10B

D

5-226



TARLF _-×YvVI l-r_

| cq_JTINOEDl

EVFNT TT_,4E F_OM

1 ST .qT

(qFCt

15920. 300

1 g930. OoO

1 5q40.',300

l 5a50. OOO

1 _q 60. Q,.),9
1 =,a7o. AOq

15q_C. 3O0

l_qqO.O00

:. 16000. gO0
]6910. 000

16)20. 000

I(,C)3C. 000

IA040. )00

1605n .000

! 63_0. 300
16070. nO0

14o_n.ooo

1 6990. 009

16100.000
141 lO.3no

1612o.non

141 ?0.000

14, I4n.')O0

$4PCC£2 16140. q57

Tq7 16141.067

I_,I 5P._57

Ti I 16150. 457

16151.12_

1A161.067

IC_161.067

O_B C, IR 161_1.t25

J"]R R NAV l_,t6_. 125

16240.000

16:_49.000

16440.0_0

16549.000

16640 .qO0
l(,74n.ooo

1684C.n00

lAqz, n. 000

I)5-15551( t I-7

GFqCFNTRIC tZAnlUS, GEPDFTtC LATITUP:E,

LnNGITUDE (FNGI..ISH UNITS)
SECOND OPPORTUNITY

2

: Z

GEOCENTRIC

P&OIUS

(FEFTI
21585478.

21587865.

21599919.

2150473 _,

215994(?3.

216C_027.

21_11706.

215195a_.

21S2q65_.

)141014).

21651127.

216_47_S.

21690_6P.

2 1697258.

2 171644 _.

2173774 _.

217Al305.

217R7244.

21_15799.

21 £46_q4.

21_0662.

21Qt7330.

21957703.

21960_[.

219514P=_.

22003464.
223:33464.

22004_52,

22C5011 3.

20_' 11".,,_

220503R2.

22q55t05.

92504337.

23391321.

24_1470_.

255CA927.

2684q,_23.

2R306,964.
29a540_5.

31459R71.

GEOOF T IC

tAT I TIJDE

(DEG!

23.7217
23. 9727

24.2221

24.4697

24.7156

24.0594

25. 2010

25.4403

25.6770

25.911t

26.t422

26. 370I

26. 5948

26.R159

27.0332

27. 2465

27.4556

27.6602

27. 8600

28. 054n

28. 244_

28.4283

28.6065

2a.6215

28.6251

28.7919

28. 791 °
28. 7963

2a.9s?i

28.9571

29.9S_0

28.9737

29.9361

30. 4523

30. 2734

29.5636

2.8.6£94

27. 1917

25. 7778

24.3277

5-227

&ND

LONG I TUDE

(OEGt

-167.n_99

-IA6.3590

-165.6176

-164 .n65g

-164 o !03_

-l_3°3300

-162.545_

-tSt.Tbn. _'I

-16:) .94x3

-lhg. _244

-159. 2949

-159.4530

-157.6992

- 156 .7 _ 34

-155.955_

-t 54 .n64_

-154.361:3

-15 3. 146_

-152.21_]

-151 .2771

-150. 3232

-149. 3563
-143.3153

-14£. 2'417
-143.271{3

-14 7. 304 1

-147. ?,,')4 1
-147.2775

-[46.2a6A,

.14g. 4 6
-146.2099

-145. 1923

-1 _ 1.5830

-!2Q .20_2

-120.5302
-112.71q0

-195.8141
--qg .7806

-04.5_55

-qg .9890

_:: :½

7 _--



TABL F

FVFNT

TCD

C_M

M/_N

SFP

05-15551( 1}-7

GEOCENTRIC _ADIUSo GECDFTIC LATITUnF,

nL.NoITUDE (ENGLISH UNITS)
SECOND OPPORTUNITY

AND

TTMF FPnM GFOCFNT_IC GFflDFTIC

IST MnT _ADIUS L&TITUDE lONGITUDE

(SFC} (FFFTI (DEGI (DEGI

17040._00 33137029. 22.876I -86.0200

17042.125 33172907. 22.q457 -85.9416

17140.000 34q415R�. 21.4A_5 -82.554q

1714_._57 34RB_42g. 21.4546 -P_.5_71

17240.000 365Y2924. 20.1175 -79.5390
17340._00 38322141. 18._323 -76.8781

17440.n00 40082603. 17.61A3 -74.52R1
17540.000 4194g03_. 16.4604 -72.4441

_76&0.000 43_17307. 15.3897 -70.q_91

17641.067 436_6175. 15._786 -70.5704

17740.000 45_84203. 14.3740 -68.9320

17_40.000 47[47210, 13.4185 -67.4470

17940.900 48904375. 12.5193 -66.i125

l_04n.)O0 50654188. 1[.6723 -54. <_107

18100.000 51790051. 11.1876 -64.2459

3

9
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_z

_=

_i=====

_L

L_! { i:= T

i

a2Hscn

_4R R g |

S4R 90T

T_.BLF 5-X×XVIII

2

FVFNT TtMF Fr,qM

-- ] ..... ISFCI

2ND OPP

FM NAV

IBO

02HPt

LH2VTCf]

1.TI
S4BLI C r]

--=L

D5-15551(I )-7

C_IMM4NhEn ANG;ACTUAL ATTITUDF ANGLES

SECOND OPPORTUNITY

PITCH VrHICLF YAW
/_TTITUhF P I1C_ ATTITtJ_F

CO_ANn &TT iTUF_F COMMAND

{DEC,,) (F_EG) IDEfi)

14Rn2 7 ,, 4.7C 4.7C 0.04

i481c.000 4.70 4.70 0.0,4

i491 n.nO0 -2.36 -P. B6 O. IF_

I_010.000 _ -3._7 -R.87 O.B1

l_liO.qnO -15.c3 -15.q3 0.45

152ln.000 -22.45 -22.t,5 0.57

-24.13

-24.55

-24.55
-27.40

-27.40

-29.71

-36.4 _

-4_._5

-50. C_

-56, _:,

-5_

-5_

-6;2

-63

-63

-63

-63. 71

-6B. q_

-64.27

-66.C2

-66.27

-69.14

-69.23

-6q. S5

-70.38

-70.86

-71 .30

-71.70

-72. Cg

-72.4G

-72._6

15227.655

152B_.750

15233.750

15?75. 750

1527_.950

1541n.0.,,,.nn

i5_1,3.000

1561o.on0

157!C.050

isZBc,55o
15_00.000

15ao .Ts 
158_2.750

15R0!.750

15q03.750

g 7501506.

15_lC.nO0

15all.750

15a14.250

i5qi_,250

15820.000

15820.250

15q2_.250

15eBn.rln9
15a4n.ooo

15qSO.O00

15_60.000

1587n.ono

i_PO.qO0

15_90.900

1590o.noo

1501o.ooo

-24.13 0.60

-24.4 n 0.60

-24..,9 0.60

-27.40 0.65

-27.40 0.6,5

-5o. 71 O. 6q

-3:,.4_ n. _0

-43.25 0.90

-GO. C_ 0.9o

-56. _4 1.06

.21 -5H.21 1.0_1

• 21 -58.21 1.08

.q6 -_2.q6 1. 12

. 13 -6B. 13 1. 12

.13 -63.13 1.12

. 17 -AB. I4 1. 12

. 17 -6"_. [4 I. 12

. 37 -63. 14 I. 12

.5q -(,_. 14 1.12

-6B. 14 I. 12

-6B. 25 1.12

-_3.6_ i. In

-66.36 O. 76

-64.56 O. 74

-6_.00 0.7,_

-6fl.95 0._3

-69.60 I .08

-70. 15 I. 22

-70.63 1.31

-71 . 08 1 • 36

-71 .48 l.%q

-71. !_6 " 1.41

-72.26 1.42

-72.64 1.43

VFHICLF

YAW

_TTITUDF

[OFG)

o.n4

O.n4

O.lq

0.31

0._5

O. _7

0.60

0.60

0.60

0.6_

0.65

0.6q

0._9

0.gO
0.o9

1.06

l. Os

l.nq

1.12
1.12

1.12

1.12

1.12
1.14

1.14

1.14

I.I_

O.Oq

r). 7_
0.75

0.50

0.7_

O.q3

1.02

1.n_

1.10

1.12

1.I_

1.14

ROLL

ATT ITURF

COMmANn

(DFG}

0.9

0.0

0.0

0.0

9.0

q,O

0.0

O.O

0.0

0.0

0.0

O.o

0._

0.0

5-229

VFHICLE

RCLL

ATT ITUf]E

O.g

0 .NO

O .90

-0.00

0.00

-0.00

0 ._n

0 .O0

O .3_

O.flO

3 .O0

0 .GO

0 ._q

0.0 0. OO

0.0 0 .nO

0.0 -0.00

0.0 -O. ] r.

O. '_:' 3 .CO

O. n '_.O0

O. '_ O.,qp

O..n, -0."2_.

O. o -0 ._2

0.0 -_ • 1 t

0.0 -9.14

0. 0 -J9 . 21

O.O -,n. 35
o.n -0,50

0. '_ -9.52

0.0 0. Oq

0.0 0.3_

0.0 0.77

O.O 0,_7

0.0 O .74

0.0 n .85

0.0 3.7_

0.0 0.81
o.o o. 5
0. n O ,Tq



TABLF

FVENT

TI. I

ORB GI I]

OR_ NAV

5-XX×V [ I I

( CnNT INIjEr))

TIMF FRF)M

IST MOT

(£ECI

1502n.900

15930.000

15940.000

15950.00Q

1596C.000

159 70. nnO

15qnO.O00

l_C)O0.']qO

16000.300

16010.000

1a070.000
' 16c):_0. 000

16040.noo

16o50.000

16060.000

16n7"). 300

16080.Q00

16080. 000

161nO.nO0

1611no000

1612O.000

16130.000

16140.000

16140.Q57

16141.067

16150.F_7

161 50. 357

16151 .125

16161 .067

16161.067

16161.125

16167.1)5

16240 .OOO

16340.000

16440.000

I _540. CO0

1664C.000

16740.000

16B40.000

16040. 300

05-15551ll 1-7

COMMANDED AND ACTUAL AT TITUDF

SECOND OPPORTUNITY

P ITCH VEHICLE YAW VEHICLF
ATT ITtlOE PITCH ATTITUDE YAW

COMUAND ATTITU_ COMMAND ATTITUOF

(OEGI (OFGI (OEGI (OEG)
-73.22 -73.00 1.44 1.15

•-73.58 -73._5 1.44 1.15
-73.gB -7_.70 1.45 1.16

-74.26 -74.0_ 1.46 1.16

-74.61 -74.3£ 1.46 I. 16

-74.q? -74.73 1.47 1.17

-75.B? -75.08 1,47 1.17

-75.67 -75.44 1.48 1.18

--76.04 --75.R0 1.48 l.ta

-76.41 -76.17 1.4o l.]O
-76.£1 -7_.56 1.SO 1.1o

-77.22 -76.q7 1.51 1.20

-77.65 -77.40 1.S2 1.20

-78.12 -77.87 1.53 1.21

-7q.62 -78.36 1.53 1.22

-79.1R -7q.90 1.54 1.22

-79.£0 -70.54 1.55 1.23

-£0.48 -£0.21 1.57 1.24
-B1.25 -80. q7 1.5£ 1.25

-82.16 -_1._7 1.60 !.27

-B4.41 -84.P3 1.66 1.36

-£4.40 -£4. lq 1.6q 1.32

-84.38 -R4.17 1.62 1.29

-£4.3R -£4.17 1.62 1.2q

-_4.3q -R4.17 1.62 1.29

-84.38 -84.17 1.62 1.31

-_4._8 -_4.17 1.62 1.31

-o4.38 -84.17 1.62 1.31

-84.38 -R4.16 1.62 1._1

-84.38 -84.16 1.62 1.31

-01.6_ -04.16 1.12 1.3l

-01.77 -84.46 1.17 1.07

-98.24 -q8.24 1.I0 1.10

-107.10 -107.10 1.05 1.05

-114.67 -114.67 0.q8 0.9_

-122. 16 -122.16 O.gO O.qO

-12£.43 -L28.43 0.82 0.82

-134.54 -134.54 0.73 0.73

-139.61 -139.61 0.65 0,65
-144.56 -144.56 0.57 0.57

A_GI FS

ROLL VEHICLE

ATTITUnE ROLL

C8m_AND ATTITIJDF

(OEGI

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

O.O

0.o

O.O

0.0

0.0
0.0

0.0

0.0

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.o

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.o
0.0

(OEG)

0

-0

-0

-0

-0

-O

-0

0.77

3.77

0.70

0.75

0 .R2

0.75

0.85

0.74
O.q_

0.74

0.83

0.75

0.80
0.75

0.79

0.76

0.78

0.77

0.77

0.76

3.73

0.86

0.74

0 .74

0.74

0.5R

0.57

0.4l

0.41

,3.0

O .01

.00

.00

.00

.00

.OO

.00

.00

.00

D

]
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TA_LE

EVFNT
:

CS_ 5FP

D5-15551(1 )-7

5-X××VTTI

(CnNTINIJED)

CC}MMANOEO AND ACTUAL ATTITUDE

SECOND OPPORTUNITY

PITCH VEIIICLE

TTMF FR_]M ATTITUDE PITC, H

IST _qT CO_ANO ATTITUO_

ISFC) : (F)FG)

1704C.h00 -148.6

17342.125 -2R.I

1714h. OhO -Pq.l

1714n.q57 -28.1

1724q.000 -?_.I

1734q.000 -2q.l

17_40.000 -2q.1

]7S49.30@ -P_,!

17640.900 -2R.I

|7A41.067 -28.1

177_e. OOn -2_,[

17_40.000 -2_.I

1704_._00 -2q.|

l_]4O.OOO -2q.l

lqlO0.080 -29.[

YAW VEHICL r

ATTITUhF YAW

COMMAND ATTITUnE

(DFG) (_FG) (PEG)

7 -14R.67 0.50 O.qO

7 -14P.O7 40.65 0._0

7 -r7.56 40.65 44,18

7 -_7.56 40.65 44.18

7 -_0.24 40.65 3g.35

7 -2B.17 40.a5 40.65

7 -_P,l? 40.65 40,65

7 -_. 17 4A.6_ 40.65

7 -2q.17 40.65 40.65

7 -?q.[7 40.65 40,6q

7 -2q.17 40.6_ 40.65

7 -2n.17 40.65 40.65

7 -78.17 40.G5 40.65

7 -2R.17 40.65 40.66

7 -2_.17 40.65 40.55

A_GLFS

ROLL V=HTCLF

ATTI TIJDF RC]LL

COMM_ND ATTITU ,E

(DEG) (DFC)

0.0 -0 .O0

Iq0.'30 -0."_.;.

l_O.O0 -50 .q7

lqO.O0 -50.,q7

lqO,OO -115.07

IRO.nq -l_O.O0

lqO,nq -lq9.O0

IRO.OO -180.r'C_

Ign.,?n -I_0. ]0 _

i_0,00 -I_0.00

180.On -180.9n

180.00 -IRO.O_

IgO.O_ -I_O.oo

]80.oo -_o.oo

]_O.oo -]_].oo

:i

:7

=i
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05-155511 II-7

ThBLF 5-×X×IX $PACF_RAFT GlObAL _NGLES
SECOND OPPORTUNITY

EVFNT TIME FRNM SPACECRAFT GLOBAL

1 ST MIIT PI TCH YAW

( £E<q I (DFGREF £) (DEGRFFS I

2ND OPP 14802.750 94.70143 0.04381
14810.000 94.70143 0.04381

14910.000 87.64195 0.18421

15010,000 81.12631 0.31734

15110.q05 74.06R49 0.44763

I=210.000 67.55422 0.56754

FM NAV I6297.625 65.R6637 0.597(,4

15233.750 65.51014 0.60393

TR6 152_3.750 65.51014 0.60303

02H2T 15275.750 62.60102 0.65454

LH2VTCO I_275.950 62.60102 0.65454

I£310.000 60.28566 0.6937A

15410.000 63.51797 3.80237
15510.300 46.75062 0.00080

' 15615.000 39.92417 0.98834

16710.000 33.15726 1.06251

548 L[I| 15730.050 31.75202 1.07545

OPH2CQ 1573¢.550 31.79202 1.07545

1590o.030 27.04334 1.11696
!5A02.750 26.36526 1.11838

15£02.750 26.£6526 1.11838

l_£03.750 26.56300 1.12329

tT[ l_03.750 26.86_00 1.12329

S4_LLJCO 15906.750 26.R5780 1.135_0
15£10.300 26. R5A06 1.14204

£4B RFI 15911.750 26.95657 1.14307

£48 OOI 15_14.250 26.7400o 1.05640

IGM ON 15918.250 26._A919 0.97Q99
15820.000 25.63711 0.791{42

15Q20._50 75.44209 0.75073

TSMC3 15q2P.250 21.0n051 0.50488

15830.000 21.04562 0.52016

15940.000 20._0635 0.78255

15950.000 1o.85376 0.93464

15860.300 Iq.36949 1.02030

15970.000 IR.924_I 1.07147

15880.noo 1_._1751 1.100_

15_90.000 18.13550 1.12105

15o00.000 17.74003 1.1 _21_

15910.000 17._6062 1.13962

AE'GLES

ROLL

IOEGREF£)

180.00_00

180.00000

180.00000

180.00000

180.00000

lqO.O0000

I_O.300OO

1_0,00003

190.00039

190.00030

I90.00n09

I_0.90900

180,0030!3
180.00003

180.30033

tSO.O0000

100.00000

l_0.00009

I£0.00009

180.00000

180.00000

[79,9R44_

170.99443

179.93769

1 7g._Sfi'_q
179.95963

17_./8951

179.64691
179.50373

179.4R324

-179._0£67

-179.66553

-179.23310
-179.13184

-179.26190

-17_.15117

-179.25025

-175.10297

-170.25331

-179,2131l

D

9

iJ
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_5- 155_1. ( ! )-7

I_LF

EVFNT

S4BgCS2

TB7

TLI

ORB GIO

NAV

5-XXXI _<

CONT ThJ_JFP )

SPACECRAFT GIMBAL &NGLFS

SECOND OPPORTUNITY

TIfF FR3M

l_T _OT

ISFCS)

IqgPO.O00

l_OIC.9nC

15940.0_0

I_950.000

1506n

l_7e

15Q80

lgOgO

16009

16nl@

160PO

.000

,gnn

.qO¢

. )On

. )nO

.0 ']n

.30.3

160_O.]aO

1604C.0n0

160_0. nO0

1606 O ._0 n

1607O.000

16n_.:)O0

16ngO.OnO

161On. O00

IAllS.O00

1612n.000

1614_.000

1614n._57

16141.367

161_0.857

161_0.357

16151.1P5

16161.067

16161.067

16lSl.lPq

16162. 125

1624C.000

16%4¢.000

1644R.000

16540.000

1664_.000

]676_.000

16a4_.000

1694_.000

SPACECRAFT _l_l
PITCH YAW

{DEG_EPS} {DEGREFS)
16.g_gR2 1.14634

16.64_q2 l.lqORO

16.29q01 1.15507

15.g6556 1.16051

15.62301 1.164VB

15.26525 1.1667_

14.Q15q2 1.1721o

14.56_12 1.176_

14.20172 I.I_055

13._273c 1.1R579

13.4_8_q I. 19_32

13.02944 1.195q7

12. 59740 1. 202&6

12. 13431 l. 20933

11.63797 1.21686
11.09634 1.22672

10.461_4 1.2_306

9.7_7g0 1._42gB

9.0_715 1.25427

8. I_4O2 1.26R20

5.77408 I. 33R53

5.81220 1.32356

5._291_ 1.29374

5.R2976 1.29329

5.a2976 1.2o377

5.8315_ 1,311_3

5.83156 1._1183

5._517_ 1._1211

5._4412 1.31_66

5.R4412 1.31366

5.84412 1.31366
5.53946 1.06_44

-8.24_74 1.09854
-I7.101 52 1.04633

-24. 67160 O.ga 171

-32. L6_28 0.90066

-3_.42538 0.8207r

-44.5B_35 0.7_396
-49.61208 0.65364

-54.5556_ 0.57111

5-233

_NGLFS

ROLL

(DFr, aEFS)

-17g .2277_

-179.2_ !5_
-] 79. _Pn557

-175.24777

-]Tg. I029_2

-]79.25346
• -179. 14996

-I 7Q. 26 2QO

-179.14067

-17q. ?5652

-179. 16904

-17g .25328

-lTq. 19642

-179.25216

-179.2093_

-17Q. 24,_ 17

-17 c_.216_7

-179.2283g

-179.23K02

-I 7Q. 27352

-179. 160_I

-179.2615_
-179.25823

-1_Q.26060
-170.421_6

-179.42186

-179.42628

-170.59031

-179.590_1

taO .noooo

1 r 0. ]0000

180. 30000
180 .onooo

180.00000

130.90000

l 90. )C 000

180.00000

1 _q3.09000



TABLE 5-X×XIX

( C(INT I"IUFD I

FVFNT

T_D MAN

CSM SEp

TIfF F_q!a

IgT MOT

(SFCS)

|"/'040. 000

17042.125

1714C.q<_O

1714'3.q57

17_4_ .30_

1 7_4r. 300

1794_.:)00

17540.30_

176z,_. _00

l 764 1.0_7

177aO.OOn

17q4_.000

17Qt, C_. nO0

• 1RO4.g.. O00

]_lOn.o90

D5-15551(I 1-7

SPACFCRAFT gI_RAL ANGLES

SECOND OPPORTUNITY

SPACFCRAFT GlObAL

PITCh! YAW

(DEGRFF_) (DEGREFS)

-SR._ 0.4q907

-5R._5_3 0.49°07

2.44494 44.1769_

2.44494 44.17_9_

5q.755_P 3q.3_I12

Al,q2502 40.S5277

61.R2502 49.65277

6I.a7502 4,3.65277

61.82502 40.65277

6I.g2502 40.65277

61.RP5n2 40.65277

bI.82_02 40.65277

61. q2502 40.65277

61. q2502 40.65277

61. R2502 4_.6_277

ANGLES

_OLL

(nEGRgESI

IqO.OOO3)

180.nO000

120.129_I

129.12O3l

64.g261g

O.O00_?O

0.00000

0. 00039

O .00030

0.00090

0.0000O

o.onnoo

o.nnooo

n.onoDo

O.O00OO

D

)
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T6,_[ E

FVENT

5-XL

TIfF

IST

FRFI_

M(]T

ISFCI

D_-t5551(I t-7

Cq'4_I_NnE r) _TTITUDE CQNTPnL SIGrv&LS
SECOND OPPORTUNITY

COmmANDED CFINTROL

PITCH YAW

(DEGR F_ S ) (F)EGREF S)

SIGNALS

RflLL

(DEGPEFS)

(COMMANDED CONTROL SIGNALS

ARE ZERO FOR THIS PERIOD

OF FLIGHT)

3-D SIMULATION

ITI

S4RL_3Cn

£4B RFI

S4R 90T

!¢,M nN

TSMC3

m

15q

158

15R

15q

15R

158

ImO

3]. 750

06.750

1c,ono
1 1, 750

IR,250

70,0_0

20.25O

2q.250

30. 000

4C.000

50,3 O0

60.000

7C.000

_4C, 900
qo,ooh

oo.noo

10. 000

0.0)1

0,224

0.44q

r), 56c)

n 140

O. 166

Q,6PQ

O. 501

0,18_

O.lgO

O. t3o

0.13q

3.13 _)

0.140

0.141

0.142

0.144

145

5-235

: 1:7 1

:;C#: : : i :

0

0

3

-0

-0

-0

-0

-0

-0

-0

-0
-0

_(')

-0

-O

-0

[

,O2q

.030

,026

,022

,226

.146

,135

.162

.217

.238

.224

.225

.226

.22£

.231

.232

.233

,235

O,3n_

0.136

) • IP2

..... O.20R

0.425

0.590

9 .q44

0._08

-0 ,'35q

-0,7z_9

-0,74_

-0. qq'_

--_,7_0

-0.72&

-0,77R

-0,707

-0,790

-0.708

• i ¸

3



TfiBL E

EVENT

S4BGCS2

T87

$! I

ORB 61_

5-Xl

I CQNT TNIIEr_ )

TIfF F_CI_

IST _OT

(SFC}

l_g2n.30O

1593C.D00

15940.n00

150_o.noo

15960.()00

15970.000

] 5a_Q .qO0

1 _9o0.90n

16000.]00

16qlC.O00

16020.00n

160_O.OOq
16n4 o. 000

16n50. 000

16_60.OOn

16070.000

160_0.000

16000.900

I_,lO0.900

1611m.)O0

l_IPn.OOn

l_13c.ono

1614C.n00

16140.857

16141.nh7

IAISO.R57

1615m._57

161_1.125

1_161.067

16161.367

16161.12S

D5-15551(1 1-7

C(I_MANDEi) &TTITUI]E C_NTDOL SIGNALS

SECOND OPPORTUNITY

P

(hE

COMq^NDFD CCNTRCL

ITCH YAW

_EFSI (DEGREESI

C.146 -0.236

0.149 -0.23S

0.148 -0.240
0.150 -0.241

0.15l -0.242

0.151 -0.245
0.153 -0.246

0.154 -0.247

0.156 -0.24g

0.156 -0.250

0.15_ -0.252

0.158 -0.254

O.15q -0.255

0.16l -0.256

0.162 -0.257

0.164 -0.250

0.165 -0.261

0.[66 -0.261

0.169 -0.263

0.170 -0.264

0.17l -0.265

0.166 -0.267

0.16_ -0.268

0.167 -0.267

O. IAq -n.26_

o.17o -0.251

0.)I? -0.306

0.21B -0.306

0.2_1 -0.313

0.231 -0.313

0.731 -0.313

SI_NAIS

ROLL

(nEGRFFS

-0.R40

-O .7 10

-0.382

-0.716

-0.923

-0.7P_7
-O.qTr_

-n .736

-0.7_1

-0.760

-0.7 18

-0.778

-0.706

-3.793

-0.707

-0.815

-0. 706

-0.831

-0.49_

-0.R24

-O. 746

-0.757

-0.772

-0.663

-0.5n 1

-0.50 l

-0.4q7

-0.3_3

-n.3_3

-0. 333

]

(COMMANDED CONTROL SIGNALS

ARE ZERO FOR THE REMAINDER

OF THE SIMULATED FLIGHT}

L)
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TAFII F

FVFNT

5-×1 I

T I_F FPF)M

I_T _OT

(SFE}

F)E-155G]! ] )-7

VFHICLF _,or) Y POTATION _ATES
SECOND OPPORTUNITY

F_Or)Y RqTATION RATES

× Y

(nEG/SFC) InEGISEC}

7

lnFS/SEC)

(BODY ROTATION RATES ARE

NOT CALCULATED DURING THIS

PERIOD OF FLIGHT)

3-D SIMULATION

lTl

S4_LUK_

$4_ RFI

S4R qnT

i_M nN

TSMC3

?

IqR_.753

15a06.7_0

I5_ ] O. nhn

15_II.750

15qla.25P

ImBIg.25_

Is_2r.nnO

15_2n.250

16_4C.900

15_50.nOa

15_h_.00_
15_TO.OOC

153no.oon

1_oO0.oon

]_qln.Ooo

-0

- 0

-O

-0

-0

-0

-- 0

0

0

.:116

.016

. 31A

.016

.046

q4m

.094

,06_

.153

O. OOG

0.024

0.001

O.O?A

r)._05

O, O?l

O.O0_

o.n17

5-23?

-O. On2

-O.nOl

0.900

O.O00

-n. og8

-O. I_6

-0.7_4

-0. _20

0.07 .>

-0.027,

-0.357

-0.050

-o.n46

-0. 043

-_.038

-0.n38

-0.040

-0.0_6

0._05

O.nn3., >

O.On|

0 .GO0

-n .0 40

-O .0 _n

-o. 17_

-_:I_5

O • L ,,_,
e.oi7

_._•02'3

9 ._97

O .oo5

O .nO3

0 .]o?

9.00

O .00

F



TAflLF 5-XL I

!C'INT INtIFn)

FVFNT TIMF FRq4

IST ',_OT
|£FC)

15O20.:300

lSO32.n09

15943. 900

|595P.000

15960. 300

1 _oTO.Qr)r)

] _gAO.OC _

15qQC.qqn

) 630_. 300

16!_19.n90

169 PC'. n'30

1 _0 _]. nO0

16q4C' .,)00

1 605O. oon

160_0. *}00

|697<3. 000

16n£0. t]0")

160qO. nO n

16tOn.'_O0

It,11 n. _On

16120. ]0']

161%o._On

t_140.nQn
SQRGCS2 1614q.q57

TR7 1C lZ, l.n67

1_l 5n. _57

TI i 161'50. 457

t',l_l.125

16161.n67

16161 .967

ORR ¢,T_ 16t61 .125

r)5-1555l(I)-7

VFHICI_F Bor_Y RNIATION PATES

SECOND OPPORTUNITY

BCr)Y ROTATION PATES

X Y

(F)FG/SEC ) (DFG/SFCI

O.nl 2 -O.nB6

-0.013 -0.035

0.9t7 -0.0_5

-0.00£ -0.03_

0.020 -O.OB6

-0. 005 -0.0_5

0.q24 -0.935

-0.091 -0.0_6

-0.027 -O.OB7

o. 09? -O.OBR

- O. n24 -O. 040

q. 095 -O.n42

-O.OPl -0.044

O. OOq -0.94_

-O.nlq -0.050

O.nl r' -0.058

-0. nl 7 -0.06 _

O.nll -9.071
-0.01_ -0.082

0.011 -0.007

n. nO3 0.02a

-n. _27 -0.00-_

0. n_ 0.002

O. _'05 -0. OOn

-O.n16 0.000
-0.016 0.001

-O,,q16 O.')nl

-0. r16 n.OOl

-O.OIA 0.902

-0.e16 0.002

-O.Ol& n.ÙO?

Z

(I]FG/S FC )
0 ._91

0.00|

O.Oql

o.ont

0 .qOt

(1 .oh [

,q.NOt

0,.C¢, 1

O .nn l

,3.0n1

0.091

n.OOl

0.0'21

0 .Cn]

0 .On?

O.nnt

0 .PO?

0.002

0.002

n .OOB

-0.0C ?

-0.002

-0.00l

-n .0OO

0.003

0,001

0.091

O.OOl

-0.001

-0.00 1

-9 .qOl

D

]

(BODY ROTATION RATES ARE

NOT CALCULATED DURING THE

REMAINDER OF THE SIMULATED

FLIGHT)

:)
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=.

D5-19551{ I I-7

T_RLF _-XL T I-A

FVFNT

2ND OPP

TI_ FRnm

lET MqT

{SFCl

14_2.750

14810._00
14Q1N.OOq

1511_,_on

152lC,3_0

F _ NAV 1_227.825

T_6 l_2_3,_5 _

_H2T Iq27q. TSO

I'RPV[Cn 1527g._50

15310._00

15410.900

155lr.,29o

15q10.00_

lqT1 n nO0• ,

S4B Lilt 1573C.050

02H2C0 15730.550

_i l_80o.gO0
= IqqQP. 750

7;L :7 15532.75Q

   t,Jcn 15 o .75o
= = ......

:: 15qle,n_O

S4R RF I 15a I 1. 750

S4B gOT 15514.250

IGM []N 15glR,_5_

15320.250

TSMC3 15q2_._5o

lqg_n.noQ
15340,300

15q50,900

15360.059

15_70.900

15880,_00

': " l_OO0.OOC

15010,000

VFHICLE P[)STTIf._N - TNFmTIA. L

{MFTRIC LJNI TS)
SECOND OPPORTUNITY

VFHTC[F

COCRDIKATFS

POSITION C E}_POEENTS

-X Y

{METER S) ( ,_F TFRS I

-5_7140. -134376.

-4RCR_I. -134_2q.

297670. : -1326Q_.

1C'72019. -1Pq224.

1831346, -12 _966.

25645o_. -I16O74.

2_q_4_. -11557_.

27_4331, -I15070.

27_4_'_I, -115070.

307P4:)_. -lllh75.

302gTq3, -111457.

!262659. -108137,

391464L. -9815&.

45117_5. -86563.

50455R5. -737_6.

5_0R7%_. -5975_.

55q9520, -56P41.

55q456_. -5676_.

R_50755. --464[_.

5R6_493. --45994.

586540_. --45g54.

5_73004. --45_4P.

5RT3n04.,., --45_2.

5R04762. -44_9_.

5900757. -446_3.

5gOg175. -44241.

_q230P4, -4_628,
5q28965. -4_350.

592OQI7. -4332n.

5956764. -42:'3RA.

5962609, -41q15,

5qQ5665. -40263,

6_?_130. -3869P,

60500q4. --3710Q.

6001257. -35510.

6121900. -_3_94.

6151g46. -3226g.

_1_1365. -3060o.

621_15_. -2_94a.

7 ::

7

{gF_TF_S 1

-6_50850.

-6555269.

-_,56675_.

-6486126.

-6314520.

-6e54366.

-50905q _.

-597 q_/,4.

-507qQ44.

-5_367_6,

-5q_6069.

-57_9332.

-5284276.
-47.q5174,

-4 P I q040.

-359"_,.q 23.

-3_62117.

-3 _,5 _ _'_ 7.

-2q87,_ 3R.

-2oA.q752,

-296'__ 75 P.

-2q61803.

-296 lEO 3.

-25 _.5q(_q,

-2qRqSq4,
-25605P I.

-7g43 [8 g .

-2446475,

-2789631.

-7777118.

-2795007.

-2631852.

-255765 1.

-24g" r, ,_4 0

-2406995.

-232_7-_1.

-22503n5,

-2 17(__q 12,
=

: ]

5-2 39
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T&BI E 5-XL tT-A

(C_}NT II_tJF_ I

FVFNT TIME FP!}M

IST MQT

(SEC)

15O2O.000

159_0.'I00

15qz, C.O_O

1 _05n. OO:_

l_O_,n. OO )

]Br}zC'.ooq

I r999 • 000

1 b300. O00

1¢_mI0.90o

16020 •)nO

IAO_O.O00

I_OAO.O00

IfiqBO.O00

1_060.OnO

I617_. )0")

I¢,08_. )0_

1600O.0O0

1610n. O00

I¢-110.0n0

1612_.000
]Al'_n. 300

I_140.500

S4BCCS? 16140.857

187 1_141.067
16100.057

TI I 1615n. 857
161_1. 125

1f_161.067

I61_I.067

ORB GIO 1_,161.125

OI_B N/IV 16162.1P5

1624q.000

16440.060

16540. OqO

16_40.000

]6749.000

16_4n.000

1694,0.003

r)5-15551 ( ! 1-7

VFHICtE POSITI(3N- INERTIAL

| _.IFTqIC UNITg}

SECOND OPPORTUNITY

CQCODINATI S

VFHICL[ P qSITICN COMPONENTS

X Y

_ETEOS) ( _FTFQ£}

62_25, -27254,

6265¢;5o,. -25550.

62927_7. -23_27.

6"_19016. -22097.

63446_3. -20320.

6369606. -185% _.

63939_0. -1675R.

_41760_. -14944.

6440623. -I 31 I 3.

64_2_7. -11262.

648469_. -930 _, •

65057%0. -750g.

652612 I • -5697.

654503R. -367 m.

6564q45. -1722.

65q_261 • 245.

6AOP961. 223_.

661797R. 424Z.

663_306. 6273.

664ec)35. 8326.

666_8'+ 7. I04n2.

667_005. 12502.

66_415. 14628.

66q3529. 14_ 1 I.

669_02. 14856.

6706063. |695I .

_,706063. 1_o51.

67063£6. 1700o.

6717944. 19136.

671 7944. I°136.

671 £009. 1914q.

6710123. 10362.

677915R. 3594_.

67R230_. 56°32.

6710P6_. 77377.

6572 _,2 i. 07145.
637_764. 11615_.

A] 38609. 1"_z_3_ :9 ,

58602_5. 151789.

5550743. 16R436.

f

( ,_FT ERS I

-200024R.

-2008609.

-192589R.

-164207o.
-1757174.

-]671160.

-15;44351.

-1495,q 17.

-1406456.

-I 315950.

-122431"_.

-11 _1509.
-10_7530.

-942366.

-B45_99,

-748610.

-649579.

-54 o4 R 8.

-44q114.

-3454_4.

-241420.

-1360_9.

-2926"_.

-20045.

-177B5.

87592.

_75o2.

_0476.

197/,79.

197479.

I_LOt.

20A863.
1(345001.

2106507.

314S01"_.
4152972.

st2570R.

_061406.

6950575 •

7£?0975.

:)
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TABLF

EVFNT

TgF) _AN

= :

D5-15')51( I )-7

(CNNT TN{IFF) )

VFHICLF PO£ITI(]N - INFPTIAt

(4FTRIC UNTTS)

SECON!) OPPORTUNI TY

TIMF F q _'tM
LST r_QT

(SFC)

17')4_.,)%0

17342.125

17140.0O0

1714_. q57

17 "_4n. _'_33

+ /,,,] 7 _ 4 ,q. 0 _.')..,'

17440.003

17_4_.90_

i 7_ 4,'2. ,'_00

17_41.q67

1774n. Dn:')

17840.n')0

17940,030

IRO40.O00

I_lO0.O00

CCCROI_TF£

VrI_I_.LF POSTTTON CCMPCNFNT£

X

521607_.

520 q7_7.

4RSgO_O.

410qq_6. =

_711!2_.

3_096_.

2#_q6#4.
?SnS2ql,

249q726.

206#qn4.

]6474_R.

122_o77.

q777ql.

Y

I_FTFRS}

1R4344.

184675.

199557.

1q9684.

214lln.

_28073.

241464.

254334.
?66720.

?66940,

P7£657.

290176,

30130 q .

312083.

318380.

5-241

Z

(_ETERS}

8647075.

86542_.0.

94BOTP7.

944_ 3R 2.

ln2DO_55.

19932517,

11_37_1£.

12:316362.

12071734,

1207q606 .

[3605384.

142179.3 I.

lGq 1 l 56"3.

15387560.

15725:)21.

: _:±

-::]

f



TABLF

FVFNT

2ND OPP

FM NAV

TB6

02H2T

LH2VTC_

S4P, LIlT

_2HPC r]

LIT

S4BLLJCfl

S4R REI

S4P, qOT

IGM nN

TSMC3

5-×1 Tl-a

T IME FROM

(SFC)

14_02.750

l&_llO.OOO

14910.000

15(319.000

1_! lO.O00

1_21 n. O00

152_27.625

1_233.750

1_?3_.750

1577_. 7qO

1.5275.950

l_lO.900

1 _41C. 900

1_51,7.00G

15a10.000
15710.000

157_0.050

I_730._50

l_9On. Ooo

15q02.750

19q02.750

1990_. 750

15_0_.750

15_n_.750

lS_l_.O00

l_qll .750

1_14.250

15_1g.250
l_2n.oOO

I 5_2C. 250

15a2_. 250

l_q3c.ooo

Ir,940. 000

15850.000

15_60.000

1 _a7o. ooo

lq_8q. 000

lSqOO.O00

15000.000

15010.000

05-15551111-7

VFHICLE PflSIIION - INFRTI&L COflRi) IN_TFS

(FNgLISH UNITSI
SECOND OPPORTUNITY

VFHIC[F PCSITION COMPn_ENTS

(FEFTI

-1762272.

-157753_.

q7660q.

3511t21,

Anon_52.

R415350.

ng232qn.

Rq7]Q92.

a9700C2.

qq356q5.

gq40)32.

10T04_61.
12_43111.

14_0224°.

1655_755.

lg07333_o

lR34q154.

lg3_4a36.

le225950.

IQ256_6g.

19256R6g.

lq268_87.

10268387.

lq302783.
19339771.

lq359q6q.

193_1715.

19432494.

lq451907.
19454779.

1_543la_.

19562345.

1g670_17.

1977732q.

19_1_76.

lqOq4640.

20C85393.

201R3551.
2_280057.

20374537.

Y

I_EETI

-440865.

-440710.

-435334.

-473064.

-406714.

-383779.

-37q167.

-377525.

-377525.

-3_5732.

-365673.

-355435.

-_72034.

-283_qn.

-24181q.

-196044;

-1 864g_.

-I_6246.

-!52270.

-15089Q.

-150A99.

-150400.

-150400.

-148902.

-147277.

-146400.

-14514V.

-[43135.

-1422_3.

-142126.
-1380v6.

-1371_.

-1320a8.
-126q44.

-121753.

-116507.

-111200.

-105840.

-i00424.

-g494q.

7

(FEET)

-?1a_2201.

-215n67H8.

-21S444_2.

-2127994l.

-2a716_0.

-1qR63406.

-196R3703.

-lqAlO23o.

-I_61_230.

-lq14Q55q.

-1014729_.
-1a731406.

-17336a64.

-154gq_ql,

-13_41'196,

-117n0756.

-I135a651.

-11347792.

-0n32617.

-973999_,

-973999_.

-qTlTpo2,

-Q717202.

-_64873_.

-o57441g.

-053434_.

-9577013.

-9384011.

-9344453.

-933_665.

-q152_32.
-0111281.

-_874695.

-86 _4686.

-9301743.

-8144 357.

-78_4013.

-7640195.

-7382800.

-7122087.

9

5-242



TABIF 5-XI TT-B VFHICLF

{ CONT IN(lED }

qs-tSSSllf)-7

PQSITION - INFRTIAL

(_NGLTSH UNITS}
SECOND OPPORTUNITY

CRCROIK_TFS

VFHTCLF

X

(FFFT)

20465q4_.

205R72qO.

2084552q.

207316q n .

20#15776,

90807656.

_0977460.

7105512_.

211_065_.

21204_27.

2127524t.

21_1115_.

2147_45.

215383_7,
2159S626.

_1656496.

217125#6o

2178600_.

218173_2o

21066_94.
21q1_747.

21956741,

219tq_90.
21961292.

22001517.
22001517.

#20q2570.

22C4C500.

72C405_0.

22040712,

22044366.
22241_l .

22251Q47.

22C15305.

21563061.

_0027705.

?01_97_2.

19226493.

[52111Q1.

POSITION

Y

(FFFT)

-8941A.
- -8_824.

-7q174.

CR_P_kENTS
Z

(FFFT)

-6Q5777q.

=65R_924.

-6_t°531.

-72465. -6043567.

-86# 06. -57650_ _.

-60868. -5432_ _4.

-54q70. -5 I q7 31 o .

-4q030. --4qg753 7.

-4 3021. - -4( 1435 _ .

-3695'3. -4717449.

-30O17o -4_1677 _.

-24_21. -_v1?2 _7-

-[8 _62. -3403071.

-12039. -3O91753.

-5_51. -27755_.

804. -245S4_2.

7327. -2131164.

13ql_. -183278t.

20581. -1470192.

2731_. -113_15.

34126. -79295_o

4101S. -44632 I.

470q2. -q6 _0(_ .

495q3. -657A_.

48741. -5_34g.

556l_. _#737v.
55615. 2R7377.

55803. 2_5_36,

62781. _47qoA.

627RI. C#7_96.
62821. f'49q3q.

63523. 6q524g.

117941. 342q4_1.

188784. 6_114_7.
253881. 1031 _283o

318716. 13_24°lC'.

381081. 1 _16527.

440842. 1 q°q6502-

4q7qqS. 22833251.

55261l. 2565q{(,_.

=

5-243



T/&RLF

EVENT

TED MAN

CSM SEP

5-Xl T|-R

( £ONT l NIJFO )

D5-15551{!}-7

VEH|CIE PflSITION - INERTIAL

{FNGLISH IJNITS)

SECOND OPPORTUNITY

C[]CRDIkATFS

TIMF FPOM VFHfCLF POSITIRN CCMP_NENTS

1ST mnT Y Y

{£EC) (FEET} {FEET|

17040.000 17[13119. 604804.

17042.125 17C89016. 605888.

17140.000 15q4fi648. 654714.

17140.£57 1593841q. 655132.

17240.000 I4730£60. 702486.

17_4Q.000 I3470401. 748270.

17440.000 12176273, 792206.

17S40.000 10£55312. f13442q.

|7640.900 95[3400. 875065.

17641.067 q4gH9£5. 875490.

17740.900 8t55268. 914227.

]7_40.000 67_6700. 052n22.

17o4q.000 5405146. 9R8545.

18040.000 401Sg5g, 1023884.

lSlOn.O00 31P5OOg. 1044553.

Z

(FEET}

28369668.

2942604 q .

30970232.

3099?067.
33467701.

35_69_23.

38180176.

40408_[3.

4255_[84.

425_0730.

44636[03.

46646754.

4_594702.

59484121.

51q_1278.

5-244



_5-t555tI[)-7

TARL F

EVFNT

2ND OPP

FM NAV

TR6

NPH2[
LH2VTC[3

=

L

L

S4B I U[

n2H?cn
=

LTI

_4_IIJcn

848 RE!

£4P OOT

ICM QN
T

TSMC3

5-X( ITT-A

TT _ FPOM

I£T _OT

(£F£I

14Rn2.750

14q10.000

14qlO._O0

1501D.'O_O
1511_.000

15210.000
15_27.625

15233.75_

l_23_.750

l_P75./SP

15775.95_

!531o.noo

1_410.000

1551O.000

1561q.000

15710.300

15730.050

1573C._50
15HOn. OOO

15802.750

15802.750

15_03.7_0

15q0_.750

15n0_.750

lgRlO.OOO

15qlI.750

15q14.250

15q20.900

15q20.250

LSRPR.PSO

15830.000

15£_0.000

15850.009

1586C.000

15R70.000

158_Q.000

158_0.000

15900.009

15910,000

VC_H ICLF VELOCITY

('4r:TR IC UNITS)
SECOND OPPORTUNITY

VFHICIE VFLOCITY COMPONENTS
X

(_ISE£}

7784.123

7789.32q

77£2.464

7686.362

7482.401

712%.4R7

71Q8.468

70R5.146

7085.146

6915._42

6014.39l

6764.010

625q. 7q2

5667. 940

49q_.797

4255.773

40qq.6q5

40q5,774

1537.8_5

_51 5. 226

3515._28

3506.995

3506.995

34_2.301

3455.4qq

3441.0k1

_42_.332

34ql.38 _

3392.225

_3_C._03

_345.142

3334._45

3276.165

3216.6_9

3156.477

3095.733

3034,51_

2q72.8o0

2_10. 706

2848.09 _

- INFP. TIAL Cf!ORqlNATES

Y

(M/SECI

5.866

7.1 <)

25.55q

43._96

61.361

7R.307

Rt.2nt

82.200

q2.200

£8.942

88.974

04.206

L09.102

122.51a

134.337

144.3qq

146.1Ol

146.235

1_1.830

152.032

152.032

152.1_5

152.105

152.324

152.559

152.A_4

152.971

15B.607

158.889

153.925

154.697
154.876

156.079

157.526

159.110

160.773

162.484

164.227

165.987

167.757

i-

5-245

Z

(MtSFC)

-642.824

-576._q6

346.553

12_4.175

2163.8o?

_031.n65

_IR2.t65

32t3.657

323_._57

3581.003

%5_3.631

385q.535

46_1.646

533_.6q3

5070.734

65l_.q_2

66lR.12_

6620.551

6934.637

6946.122

6q46.122

6950.2_0

695).2q0

6962. 747
6975.152

6083.32l

6_99.322

7n37.755
7055.485

705noq25

7143.866

7159.077
7263.250

7367.73&

7472.548

7577.689

76_3.3_3

77qQ.472

78q5.SP/

£002.73B



TABLF

EVENT

S4BGC.S ?

TR7

TLI

ORB GI..P.

bRB N^V

TIME rR�N

IST Mf}T
{S_C}

I 5o2n. nO0

1593n.000

15aAO .OOO

1595:3.000

1 _960. ")00

1£97,3.000

l_9qn.oo,n

18997. 300

16,?00.000

1,601 ".900

16q?O, 000

160B0. 900

160z_O.nO9

l_n50 30 _. U

16q60. 9,30

1607C._00

16080. qO0

I6n90. 000

1_I00.900

16110. F)OO

16120.000

1 61 _n.,_300

1614n.990

1614_.R57

16141.067

16150.857

181 _,n, 857

16151.125

18161.067

lA161.067

16l_1 .125

16162.125

16240.000

16 %40. 000

16440.300
16540. OOO

16640.900

1.674n. ooo

16_40.000

16_40,000

D5-15551{I }-7

VFHTCLr: VELNCITY- INFr_TIAL

{MFTRIC UNITS|

SECOND OPPORTUNITY

Cn_RO I NATFS

VFHICLE VI::LFICITY COMrJONENTS

X Y Z

I"41SFC I (_ISEC } {MISFCI

_785. n65 169. 536 8 110.065

2721.o53 171.323 q217.m_9

2657. qRl 173.116 8326. 299

259_. PS1 174. 921 94 :_5. 569

2529.525 178.739 q545.447

2464,869 178. 563 8655,597

2390.912 l flO. 397 8767. _5 I

23 azt. 704 182.244 8879.575

2260. 246 1 c14. 107 Q992.748

22n3. 550 185.985 9 106.95_

2137.612 187.883 0222.298

207 1. 427 1 _O. _00 o33 'a. :_79

2004.98n 191. 743 9456.813

1 935. 246 193.715 9576. 229

1,_71.22 7 lC_. 72 1 9697. 475

l_93. q76 1 o7.771 9820.742

1735.94_ 19q. 854 9o45.711

1667. t69 201. 986 10072__. 789

159£.006 204. 167 L0202. 190

1527.609 206.413 10334. 179

145 _,.5_0 2r',R.QIO 1046_.264

1737-3.2 g_ 211. 305 10_,07. a05

1303. 754 213.80_ 1n748. 312

125/.407 214.015 ln7_9.54_

129_.£16 214.081 Ln76_.291

1209. 927 213.973 10763.435

1208.o27 213.073 10763.¢35

1206. 553 213. 970 In 163.404

1 118.621 213. 840 10761.526

111 R.621 213.840 10761.526

1118.1.10 213. 840 1n761.51 l

1109.28q 213. 825 10761. 245

439.311 2ll.Q04 1065Q.39£

-359.767 207.425 19514.964
-1066.508 201.245 10241. tO0

-1673,724 lO3.976 o908.749

-2183.R15 186. 146 9544.54A

-2605. 477 178.156 9168. 857

-2q50. 167 170. 286 8795. 865

-3229. 775 162.711 8434.645

<)

9

5-246



r

E
nw=Y=_

L

_=_

m_--_ I:

E_

05-iq551( I-7

TA,kL F 5-yl. I l T-,'t

( CONT TNtJED)

VEHIE, LF VFI:'CI TY - [NFRTIAL

(_4ETRIC UNITS)

SECOND OPPORTUNITY

RCC_C r)IKATFS

FVEN [

T_,F) M ,_P,I

CSM SFP

17740.000

17q4O.OeO

17940._0_

1P340.90_

1RIO_.OO0

TIME FPOM

1ST _OT

(SFCI

1704C.q00

17042.125

L714_.090

17140. n_7

1724_.n00

17_40. )00

17449. "!,30

17q40. r_O0

1 764 ,,'P.g,_O

17h41. 067

VFH IC LF Vq LnC [ Tv C tGMPONFNT S

X Y

(mlSPr I !MISEC )

-3455.'_64 lg5.531

-345_.64_ 155.38%

_36%6.5_v 14R.792

-36B7. 974 148. 736

-%7RL.414 147_.505

-%9Q7. lgO 136.662

-3q_a.7Al I"41.242

-4069. _67 I ?6.216

-4117.g%% 121.556

-4l 17. bS7 1 ?1.5 .'e.

-4160.178 117.2_2

-4192.64q 113.214

-4)16. _,4 ) lOq. 474

-4232. 7q7 105.991

-423q. 731 104.01.4

Z

(_ISlCl

809n .4&_

89_ .362

7765.066

7763.273

7462.047

717q .542

6914.647

$660.220

;44:52e_
n4aq.621

6_2q.55._

5r{4%.121

56 7 _. 70 <)

5575.6q7

7

_L--

J

5-247



TABI F

FVFNT

2ND OP P

F_ NAV

TR6

02H21

L_2VTC, n

54_ LIJT

O2H2Cn

tTI

S4RLUCn

S4I_ RFI

S4R 90T

IGM fin

TSMC3

5-_(1. T I T-_

T IMF Fqqm

IST u,_]T

(SFr.)

143"_2. 75 r]

14_ 10. 000

1491 r'..()nO

15_ tq.")no

ISlI_.'300

15210.000

15_77.62S

152_.750

1S2B3. 753

15275. 7SO

1 _275.o50

lqBlO.n09

15410.000
15510.000

I q61. n.000

1571C."]O0

15730.050

I_7"_0.559

15897.750

15003. 753

15Pq_.750

15£96.750

1581e.000

15_I 1.750

1_814.250

15RI_.750

1 sQ?e.,')On

1.5q2 r_. :950

1532P.253

15Q3c.oon

15_40. 000

15_50.000

158_C.900

15070.000

1 q_ _" .,000

150o0. gO0

I_qr3('.OOO

15Oln.OOn,

135-15551(I1-7

VFHICLF VELOCITY - INERTIAL

(ENr, t ISN UNITSI
SECOND OPPORTUNITY

COCR'P I _aTFS

VEHICLE VELOCITY C_MPCNENT£

X Y

(F T/S_C ) ( F T/SEC I (FT/S FC |

25472.046 1o.244 -2109.002

75480.9Pl 23.617 -1990.n45

25533.019 83. 853 11%6.976

25217. 722 143. 360 4147. SSq

2454 3. 540 201.3 t 7 7,700.38 B

23535. gf_l 256.914 995 1 • 092

23321. 746 266.400 19_,40.175

23245.23C 760.405 1n609.112

7t245._3'? 269.685 ln{,¢9.112

726R 7. qO0 2Ql. q 05 I 1751 • q4 T

226R5.911 ?O1.99_ 11757.32l

2Plql. 635 309.371 17662.417

20537. 375 357.947 I q105.6_8

I R595. 605 401. 947 17515. 364

16303.6R9 440.73£ 1_500.071

[3c_62.509 473. 75l 21307.735

13450. 441 470,630 2171B.q07

13437.579 479.773 21720.960

1 I,607.07C 498. 131 22751 .435

11532. _94 498. 702 7278c_ • 114

1153P. qo4 49FI.792 227g9. 114

11 505.09 [ 499. 032 22RC 2. 755

11595. not 499.032 2_802.755

l14P4.aTI 499.750 22_4B .458
11B_6. _B4 500. 521 22qa7 .a "I_

11289. 504 500.032 2-"_11. 159

1123 I. 405 501.872 229r, B. 65 B

11150. _93 503.061 _ "_080. 746

lll?q. 349 504._86 2_147.o16

I 1lP5. aO_a 505.004 2tl56. 250

10974. _74 507.539 214?a.040

10041,42_ 508.12_ 234_7.7q6

10748°5 71 512.070 23,029.56 1

10553.277 516. R18 24172._6?

10B55, £05 52 2.015 24516,_3B

lO156. _,O_ 527.470 24_61. 186

q055,743 533.084 25207.7a4

9753. 470 5_I_]._q,4 2_q55_ ._31 I

9540.5_9 544.57£ 25905.1_2

0344. 136 550.3P 3 26255.70 [

3

.)
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t =:

7-=

L
E

[

i=-_=

_ T_7

F - _7 :¸

!:
I

I

_L

E_

s=%

TA_LF 5-Xl !TT-R

( £n,NT TNL]EO)

EVFNT TI_F FPOH

_ IST MqT

..... _= _rlSg2q.O0_

: : lqg=_O.O00

_ 15q4n.000

T: i=gAn. O00

_= 1597n.q00

15900.000

lA)¢q .nO_

1AO 1 _. )qO
" i_n_2_.,300

: 1Ar)'_O. qO0

' IA040.O00

1605n. 300

16nhO.0O0

16070.3_0

160_0. 300

iAOOn .300

1A IOO. 300

_O J1Alln." '

1612f'. 300

l_l%0.q00

18iq0.300

1_140.857

IAi41 .067

18150.357

Tt I 18i50.457

16161.O67

lAI61.067

:: 1A?40. OOO
1_]4_ •00_

I8440.000

IAG40.000

16640.')00

IA74Q .900

16£40.000

16_4C.000

t =

n5-I=951(II-7

VEHICLE VEL_qC!TY - INERT[&L

(FIqGLTSH UNI TS)

SECOND OPPORTUNITY

COOROINaTES

VEHICLE

×

IFTISFCI

8029.306

872!3.082

8510.042

B2_q.q6A

_086._12

7873.72_

765'3.7Ol

7445.04_

72Pg.4q5

7C15.1_4

6746.CI0
657B.020

8359.076

6139.146

qgl_.PPfl

5695.%47

547C._68

5242. q03

5011,q42

4768.0_5

4277.409

4256.5_4

4251.366

3966.29_

345_.50_
367C.01A

367C.916

3668.341

36%q.3o£

1438.028

-llRO.33a

-5440.0_3

-5491.P2C

-7164.746

-854_.152

-9679,027

-I0506.346

VEL{ICITY CCMPONFNrS

Y

(FTtSFC)

556.22l

562.083

567.9_6

573.894

_74._53

595._37

59l. B54

547.913

4n4.026

510. L£_

616.413

A22.704

629.079

835.549

642.131

64R.854
655.690

662.6_?

A6g. SZO

677.204

6_5.074

693.P5_

701.453

702.150

702.300

702.011

702.011

702.00l

701.576

701.576

701.573

701.5P6

695.P24

6R0.52_

660.254

636.40_

610.715

584.502

558.682
533.8'30

Z

(FTISECI

28697._25

26961.614

27317.223

27875.?52

28334.243

2RZqg.q3g

29764.274

2013P.464

2o593.705

pgq7%.466

_3P55.££2

%_hh%0.364

31026.29Q

3141£.07_

_I_15.95P

32220.28B

33947.209

33471.75_

33_4.746

%4347.979
34900.q_9

B526].401

3530_.A20

3531P,330

35113.197
35313.1_7

q551_.004

35_96.9_5

35306.84S

35306. 706

35%_5._2P

3510_.012

344o7.914

33509.40R

32500._17

31314.12£

39091.553

2S£57.826

27672.721

5-249



TARtF

EVFNT

TP, D mAN

££_ £FO

5-×! f ! T-

{ CO_T IN[lED )

D5-15551{I)-7

VEHICLF VELr!?f TY - f_'PRT!AL

(FNGLISH UNITR)

SECOND OPPORTUNITY

CCC#D[ _ATFS

TI"E Fr)oM VEHICLE VELPCITY CO_'PC_,FNI'S

l £T _InT X Y

( £rC ) ( F T/SPC ) { F T/SFC )

1 706{_. 300 - 1 I t3_. 406 5 tO. 273

17042. 125 -11350.541 50g.7R£

171 4n,o00 - l lq31. OAt 48£. t62

]71 z,n. £57 - 11q_5.6Og 487.979

] 7240. 300 - |2406. _6g 467.5_7

] 794q. 000 - 12 786.02 3 44R. 367

1744C. 300 - i30_6.552 630.583

1754g. )OO - 13_2 _. 056 z,[4. 096

17660. 300 - t3507. 326 308. 807

17Az, 1. q67 - l_ 50q. 047 398.650

1774n. )00 - t3648. £79 _84.610
17_4e. 300 -13755.407 371.437

l 79/4"_. 000 - 13833. t 37 35q. 172

1 _O/,q .000 - 13887. l _0 367.741

! £ i0n.300 - 13goc,. qro 341.252

Z

(FT/SFCI
26543.5_1

26520.21 t

25478.893

25470.056

24-48 t. 7R

2_551.64V

22685.84_]

21_q0.644

21t3t.7q6

2II24.033

20434.904

1 g785.723
lOtq_.tq9

I£614.539

1_2oP._21

9

D

:)

5-250



2: =

L _

E

TABI E

FVFNT

2ND OP P

FM NAV

T86
O H2t

[.H2VTCN

S4B LUI

n2HpCF]

LTI
_uuco

S4R RFI
S4B 90T

! GM ON

TSMC3

D5-15551([)-7

5-XL TV-A VEHICLE POSITION - EARTH-FIXED COQPDINATES

(METRIC UNITS)
SECOND OPPORTUNITY

TIME FROm

IST MOT

(SEC)

14802. 750

14_10.000

14910.900

15OlO._0o
15110.000

15210.000

15227.625

15233.750

15233.750

15275.750

15275.950

15310.000

15410.000

IS510.O00

15610.000

15710.000

15730.050

15730.550

15800.000

15fl02.750
I_802.750

15803.750

15R03.750

15806.750

15810.000

15811.750

15814.250

15818.250

15820.000

15820.250

15828.250

15830.000

15840.000

15850.000

15860.000

1587C.000

15880.000

15RqO.O00
15900.000

15910.000

VEHICLE

X

(METERS|

11948781.

11920462.

11493135.

11001222.

10450973.

-9849376.

-9738587.

-q6gg776.

-9699776.

-9429509.

-q428205.

-9204067.

-8523229.

-78154g0.

-7C89814.

-6355386.

-6207900,

-6204223.

-5694588.

-5674475.

-5674475.

-5667163.

-5667[63.

-5645233.

-5621485.

-5608702,

-559044|.

-55611?0.

-5548336.

-5546501.

-5487600.

-5474667.

-5400434.

-5325635.

-5250272.

-5174342.
-5097863.

-5020772.
-4943126.

-4866902.

POSITION COMPONENTS
Y

(METERS)

-2158210.

-21R1136.

-24_3026.

-2755243.

-2993803.

-3195141,

-3226527.

-3237138.

-3237138.

-3305722.
-3306031.

-_356159.

-3474278.

-3567474°

-3574315.

-3553977.

-_544103.

-35439?5.

-3495164.

-3492765.

-3492765.

-3491884.

-34W1884.

-3689212.

-3486269.

-3_84664.

-3482346.

-3478567.

-3476885.

-3476643.

-3468720.

-3466937.

-3456396.

-3645256.

-3433510.

-_421154.

-3408182.

-33_4590.

-3380375.

-3365531.

Z

(METERS)

-27442£4.

-2783466.
-330_3_7.

-37£n848.

-4210154.

-4586268.

-46467_5.

-4687285.

-4667_85.
=

-4802441.

-4qO_osq.
"4994822.

-5162178.

-535546_.

-549251P.

-5542364.

-55461_1.

-5538150.

-5_37157.

-5537157.

-5536784.

-5536784,
-55356P3.
-5534296.

-5533552.
-5532456.

-55306n6.

-5520762.

-5529640.

-5525681.

-5524507,

-55184gI.

-5511712.
-5504165.

-5495848.

-5486755.

-5476885.

-5466232.

-54547q6

5-251



D5-15551{ I)-7 _D

TABI, E

FVENT

S4BGC_2

TR7

T[I

NRR GID

ORB NAV

5-XL IV-A

( CnNT INUED I

TIME FROM

IST MnT

(SFC)

15920.000

I5o30.000

15940.000

15950.000

15960.000

lSO70.O00

15980.000

15090.000

16000.000

16010.000

16020.000

16030.000

16040.000

16050.000

16060.000

I6070.000

16080.000

160g0.000

16100.000
16110.000

16120,000

16130.000

16140.000

]6140.857

16141.067

16150._57

16150.857

16151.125

16161.067

16161.067

16161.125

161_2.125

16240.000

16_40.000

16440.000

16540.000

16640,000

16740.000

16840.000

16O40.000

VEHICLE PosITION- EARTH-FIXED

{METRIC UNITS)

SECOND OPPORTUNITY

COOPnINATES

VEHICLE

X

{METERS)

-4786099.
-4706711.

-4626734.

-4546163.

-4464000.

-4383210.

-4300817.

-4217803.

-4134160.

-4049879.

-3964940.

-]879362.

-3703104.

-3706164.

-3618528.

-3530178.

-3441094.

-3351276.

-3260692.
-3169]30.

-3077173.

-2984212.

-289041R.

-2882339.

-2880358.

-2788223,

-27R8223.

-2785708,
-2692568.

-269P560.

-2692027,

-2682683.

-1968927.

-1095g53.

-275265.

492536.

1209203.

1877982.

2502902.

3088252.

POSITION COMPONENTS

Y

(MFTFRS)

-3350055.

-3333942.
-3317189.

-3290792.

-3281745.

-3263044.

-3243685.

-3223663.

-_202973,
-3181610.

-3159568.

-3136841.

-3113423.

-3089306.

-3064486.

-3038947.

-30126£5.

-29856£9.

-2957046.

-2929444.

-2900163.

-2870075.

-2R39171.

-2836484.

-2835824.

-2804902.

-2804902.

-2804051.

-2772279.

-2772279.

-2772093.

-2768R78.
-2507887.

-2145609.

-1758938.
-1354103.

-936513.

-510587.

-79776.
353315.

Z

(METF_S)

-5442571,

-5420555.

-5415745.

-5401137.

-53_S72h,

-5369515.

-5352494.

-53_a66_.

-5316016.

-5296550.

-5276261.

-5255145.
-5233195.

-5PI0407.

-51_6774.

-5162288.

-5136940.

-511072_.

-5083616.

-5055615.

-5026604.

-4996916.

-4065976.

-49632_8.

-4962628.

-4931615.

-4931615.

-4930760.

-4898752.

-4898752.

-489R565.

-4_05317.

-4627746.

--4246377.

--3_31227.

-33914P?.

-2935117,

-2469149.

-1998997.

-1528q03.

)

5-252
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L

r

E

_i

= 1

TABLE 5-XLIV-A

D5-15551.[ T )-7

i CONT INUEDI

EVENT TI_E FROM

IST MOT

ISFC)

17040.000

T80 M_N 17042.125

17140.000

17140.857
17240.000

_= 17_40.000

_: _ 17440.000

!

CSP 5FP

=

VEHICLE

VEHICLE

X

{METERS}

_638253.

_649587.
4158875.

4161198.
4647744.

5114116.

55599RI •

17540. 000 i s 845 7.
17640.000
17641.067

17740.000

1.7840.000

17040.000

1R040.OO0

181o0.000

POSITION - EARTH-FIXED COORDIKATFS

(METRIC UNITS}
SECOND OPPORTUNI TY

POSITION COMPONENTS

6393675.

639775S.

6787509.

7168413.

7537699.

7896698 •

: _ 810 765 l •

Y

(METERS}

786770.

795975.

1219217.

1222016.

1649689.

2077530.

25023O7.

292375 1.
334171:_.

3346154.

3756126.

4166985.

4574327.

4978216.

5218925.

Z

(_'FTERS)

-1062073.

-1052294.

-_0,),06 q.

--596044,

-147014.

29_270.
73413 ° .

1160020.

|57557_.

1570056.

10905_q.

2374065,

2758702.

3131_40.

3359691.

I

L

- =

_N

L:

7

" =t

5-253
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D5-1555111 )-7

T_BLE

EVFNT

2ND OPP

FM NAV

TR6

O2H2T

LH2VTCO

S4R LUI

O2H2£0

LTI

S4RLUCF]

S4B R FI

S4B gOT

IGM ON

TSMC3

5-X! IV-B

TIME FROM

IST MOT

(SFCI

14802.750

14810.000

14QlO.OO0

I_010.000

1511C.000

15210.000

15227.625

15238.750

15233.750

15275.750

15275.950

15310.000

15410.000

15510.000

15610.000

15710.000

15730.050

15730,550

15_00.000

15802.750

15802.750

15_03.750

15803.750

15806.750

15810.000

15811.750

15814.250

1581_.250

15820.000

I_820.250

15828.250

1583C.000

15340.000

1585O.000

15_60.000

15870.000

15_B0.000

15890.000

15900.000

15010.000

VEHICLE POSITION - EARTH-FIXEO, COORDINATES

IENGLI SH UNITS)

SECOND OPPORTUNITY

POSITION COMPnNENTS

Y

(FEET)

-7080742.

-715595g.

-8146410.

-9030510.

-9822189.

-|0482745,

-10585720.

-10620533.

-10620533.

-10845544°

-10846557.

-1101[019.

-I139854o,

-116386q6.

-11726754.

-11660030.

-11627931.

-11627051.

-11467074.

-11459203.

-11459203.

-11456312.

-11456_12.

-11447545.

-11637892,

-11432626.

-11425020.

-11&12620.

-11407103.

-11406310.

-11380315.

-I1374464.

-11339881.

-11303332.

-11264797.

-11224258.

-11181700.

-11137108.

-II090468.

-11041768,

VEHICLE

X

(FEETI

-39202038.
-_9109127.

-37707135.

-36003247.

-3428706g.

-32314227.

-31950746.

-31823412.

-31823412.
-30936708.

-30932431.

-3C[g7071.

-27963350.

-25641372.

-23260545.
-2C851005.

-20367125.

-20355061.

-18683031.

-18617045.

-18617045.

-185q3056.

-18593056.

-18521106.

-18443192.

-18401252.

-18341341.

-18245307.

-18203202.

-18197183.

-18003q38.
-17961507.

-17717958.

-17472557.

-[7225301.

-16976186.

-16725206.

-16472348,

-16217603.

- [ 5960q65,

Z

(FFFT)

-q003555.

-91321n7.

-10_37916.

-12494358.

-13812_4_.

-1504681_.

-15245006.

-15312615.

-15312615,
-157560_0.

-[5758069.

-160919_7,

-16o36280.

-17570425.

-17987573.

-1818361n.

-IRIQ6133.

-[8196331.

-18160783.

-in166527,

-18166577.
-18165301.

-18165301.

-18161402.

-18157140.

-18154690.

-18151095.

-18145032.

-18142263.

-18141862.
-18128218.

-18125022.

-18105286.

-18083045.

-18058286.

-18030996.

-18001|65.

-1796878 1.

-17033834.

-178q6312.

9

5-254



=

D5-15551! I )-7

TAB LF 5-XL IV-R

( CnNT INUFD )

TIMF FROM

]ST MnT
( EC)

15Q?0.000

° i59_0 bOO

1 5q40. O00

15_50.000
=

15060.000

]5970,000

15980. OOO

15990,000

1600_ .OO0

16010.000

16020.000

16o o.oo0
16040.000

16050.000

-1570242_.

VFHICLE POSITION - EARTH-FIXED COORDINAT[_

IENGLISH UNITS)
sEcoND' OPPORTUNITY

VEHICLE POSITICN COMPONENTS
X ..... Y

(F_FT) (_EET)
-I09Q0993.

-]093813].
-IORO31_R.

-15441964.

-15179574.

-|491523B.

-14648917.

-14380611.

-1411C292.

-13837936.

-13563516.

-13287003.

-13008364.

-12727565.

-]2444568.

-17150332.

16060.000 --11871811.
-ll5Rlq4R.

-11289693.

-1099499_.

-106q7809.
-103q8064.

-I0095713.

-9790722.

-948_998.

-9456491.

-9449994.

-gI4771B.

-q147713.

-013q460.

-8833885.

-S833885.

-8832110.

-R801453.

-6459734.
-359564?°

-903[01.

1615933,

3967201.

6161360.

8211622.

10132060.

16070.000
16080.000

16090.000

16100.000

[6I[0.000

16]_0.000
I_]_0.000

16140.000

 4 GCS2 i 14o.s57

i6150.R57

TI I 16150.857

]6151.125

16161.067

16161.067

OR_ GID 16161.125

ORB NAV 16162.125

16240.000

16x40.000
16440.000

i 54o.ooo
1664e.000

16740.000

]6840.000

16040.000

-10766870.

-10705525.

-10642011.

-10576322.

-10508442.

-I043_352.

-10366036.

-I0291472.

-10214641.

-10135519.

-100540_2.
-g97029_.

-9884[37.

-9795567.

-W704548.

-96[[0_7.

-9514970.

-9416256.

-g314865.

-9306048.

-9303885.

-9202436.
-9?02436.

-9199643.

-9095405.

-9095405.

-9004795.

-9084244.

-8227_75.

-7039198.

-57707q_.

-4442595.

-3072549.

-1675154,

-26[732.

[150160.

7

IFEFTI

-1795_20_.

-17_1_507.

-1776R19_.

-177)02A7.

-1766o712.

-17_16520.

-1754_577.

-]719?174.

-17440q06.

-|7%77132.

-1731056_.

-172412R@.

-1716Q275.

-17_9_5 12,

-17016975,

-1693_53_.

-16853476,

-16767453.

-1_,_7_5_0.

-16_6_63.

-16401777.

-16393753,

-16292573.

-18283753.
-162_15_9.

-1617984l_,

-161798¢1.

-16]77034.

-16072023.

-16072323.
-16071497.

-16060753_

-151_28q2.

-13931684, --

-12569642.

-[1126713.

-962964R.

-8100983.

-655_38R.

-501_0_5,

5-255
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05-15551( { )-7

TAB| E

EVFNT

T£_ MAN

CSM SEP

5-XL IV-B

(£ONTINUED)

VEHICLE POSITION - EARTH-FIXED

(ENGLISH UNITS)

SECOND OPPORTUNITY

£qRROINATFS

TI_4E F_3_ VFHICLE PDSITION CC_PONENTS

IST mOT X Y

(_FC) (FEFT) (FEET)

17n4O.OOO 1193652_. 25R126_.

17042.125 Ilq73710. 261lk65.

17140.900 1363_042. 4000955.

1714n.357 |36_2216. 4012191,

17_40.000 1524R505. 5412366.

17340.300 1677_5q7. 6_1604_.

17440.000 18217709. q?OgA6R.

]7540.000 IO634473. 0592350.

17640.300 20975qAR. 10963624.

17641.067 2Cq_OlO. I097glg4.

17740.000 2_26_7_0. [232324_.

lTR4C.O00 2351_415. 13671212.

17040.000 2472gg85. 15007635.

]R040.O00 25907_0[. 1613272g.

l_lOn. O00 265qgq06. 17122450.

7

(FFET)
-34844_1.

-3452117.

-lO71_50.
-195R479.

-43232q.

q7R577.

240_593.

3805865.

516q220.
51_35_3.

64Q7OqP.

77g [_q 1.

q050_60.

10275095.

IOQc3:)_ I.

D
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v •

TARLF 5-XLV-A

FVENT TI_F FROM

IST MOT

(SFC)

2N_ OPP t4802.750

14R10.000

14010.000

lSnlO.OOO

15110.000

.... 15210,000
FM NAV 15227,625

: 1_2_3.750

TR6 15233. 750

O_2r i5#75.75o
[H2VTrO 15275.050

16310.003
15410.OO0

15510.000

1561n.000

15710.000

s4_ L!jT 1_7_o.o5o
n2H;Co 15730.550

15800.000

15802.750
15802.750

15R0_.750

Ltt 1580_.75o
_k_tuco 15_o6.75o

15810.000

s_ ReI 15all.Is0
54_ 9Ol lsala.25o
IGM DN l_QlR,250
!_ : 15q20.000

15820.250
TSMC3 158_8.250

15830.000
i : 15R40.000

15850.000

15860.000

ISa7O.O00

15880.000

158_0.000

15900.000

15910.000

VEHICLE

D5-15551( I 1-7

VELOCITY - EARTH-FIXED
:imftR_c UNITS)

SECONDOPPORTUNITY

VEHICLE

X
Im/SECl
3880.573

303i.521

4605.q62

5221.n63

5771,445

6247. 747

6323.63_

634q. 422

634g.422

6518.048

651g.q16

6644.779

6557.58)

7182.23a

7315.956

7357.00g

7354.146

7354.026
7314._24

7712._5t

7312.351
7311.434

7311.434

73C8.687

7305.6t5

7303.013

7307. Rg6
7328.475

7338.494

733q.g25

73R5.227

7395.124

7451.58g

7508.072
7564.652

7621.369

7678.426

7735.846

7793.403

7851.272

£ ]QRD INATES

VELOCITY CCMPCNFNTS

Y

(m/SfC}

-3171.316

-_153.0_2

-2877.49C

-2560.1Q7

-2PO5,06G

-1816,523

-1744._46

-17lO.870

-17t9.87_

-t545.228

-1544.3£5

-1_o9._32

-959.460

-502.071

-33.361

440.431

535.47R

537.848

865.06_

878.905

878.905
: =

883.609

883.609

897°722

913.003

921.227
g33.8_8

956. 004

965,836

967.246

1014.003

1024.352
1083.9_1

lt44.195

1205.012

I_66.314

1328,092
1390.311

1452.910
I515.927

Z

(mlSFC)

-5417.5_a

-4542.7%8

-8377.554

-3342 . gAP

-3_4P.n62

-33_1.6_0

-2384.9_

-2257.342

-1604.947

-9_5.R06
-25_.4_9

-1)2.329
-[19.935

351.605

3_. lap

370. 1£ ?

376.936

376.936

397. 196
419.136

430. o4&

448.042

476.042

455.343

490.116

550.176

56_.470

639.659

716.22_

7_3.162

R70,449
948.101

I026.099

1 I04. 378

I183.013

i 5-257



85- 15551( I )-7 D

TARL E 5-XLV-A

{ CANT INtlEr))

VFHICLF. VELOCITY - F.ARTH-FIXED

(METRIC UNITSI

SECOND OPPORTUNITY

C00RD INATE£

F.VFNT TIME FROM VEHICLE VELOCITY CCMPONFNTS

IST MOT X Y

(SEC) (MISEC) (M/SECI

15020.000 7a09.497 |579.353

ISq3C.OO0 7968.127 1643.1R6
15040. 000 8027.217 1707.43I

15950, 300 8087,107 1772,165

1596n,000 Rt47, 519 18_7,312

lSO 70, ooo 8208,508 [ 902, qO l

15980.000 8270,213 1968.961

1599n.000 8332,700 2035,509

16000,000 8396.045 2102,569

16010,000 8460,325 2170,169

16020,000 8525,625 2238,_64
16030,000 8592.0_1 2307.136

1(,040.000 865q,637 2376,595

16050,000 8728,535 ?446,770

16069,000 8709,023 2517,814

16370,000 8871,242 2599.791

16080.000 8944,791 2662,701

16a90,000 0019,987 2736,71£

16100,000 9096,036 2_11,0R3
lhllO.O00 9175,735 28£8,704

16120,000 9255,434 2968,239

16130.000 9337,217 _069.464

16140.000 _422.124 3131.484

86BAC82 16140,857 0420,557 3[38,549
TR7 16141.067 9431.073 3140.173

16150.857 9390,556 3176,580

ILl 18150,857 9390.556 3176,580
l_151.125 9389.419 3177.562

16161.067 9346.770 _213.7[q

16161,067 9346. 770 32[3,719

ORB GIO 1616t,125 0346.520 32t3,928

ORB NAV 16162.125 0342.183 3217.531
1.6240,000 8981.592 3478,810

16_40.000 8471.708 3755.635

18440.000 7941.103 3967.325

16540.000 74[7,902 4120.332

16640.000 6920.86[ 4226,108

16740,000 6461.430 4288,682
I&R4_.O00 6044.172 4323.222

16940.000 5669.884 4335,426

7

(MISEC)

126[.07D

1341,243
1420.831

1500.7o£

1581.043

1861.829

1742.572

1823,874

1905.558

1987,64_
2079. 182

2153.203

2236. 763

2323,929

2405.831

24_1,575

2578.21_

2665,947

2754,063

2_45.531
2039.754

3035.770

3132.218

3140.502

3142.424

31o2.855

3192.855

3194.219

3244.422
3244.422

3244.712

3249.717

3613.278

3998.312

4289.354

449_.[01

4621.606

4688.641

4707.368

4689.212

9

5-258



i

TAAI E

F:V FNT

T_.D _&N

ESM SFP

5-XLV-A

(fONT INIJED)

T I_E FROM

1 ST MOT

D5-1555111 )-7
2 -i

VEHICLE VELOCITY - EARTH-FIXED COORDINATES

IMETRIC UNITS)

S _COND OPPORTUNITY

VEHICLE _VFLOCITY COMPONENTS

17040.000 5336.
5330.

5041.

503_.

4781.

4551.

434_.

4160.

4011.

4009.

a872.

_74P,

363q.

3542.

348g.

.125

.000

.957

.300

• 300

17042

lVl4n

IV140

17940
17340

17440,000

17540.300

1764q.000

17641.06?

17740.000

17_40.000

17940.000

!£04C.000

18100.000

X

( M/SEC I

769

116

71 °

3z_5

Oql

161

375
476

545

q63

00"_

5q3

350

565

849

y 7_

( M/SEC ) ("/S fC }
4331.421 Lh4%. g25

4331.196 4642.313

4315.o14 4577.Aq

4_15.742 4£77.049

4292.452 44q7. R7 _)

4263.655 44")6. Q l 4

4231,441 4309 .515

4197.19_) 42q7.647

4161.92g 4103.0_5

4161.547 41 ")l .qOO

4126. 334 3r4,?_.009

4090.01 o 3 a _,'). 5_I

4056.02_6 37qt+. P94

4021.886 3678 .79q

6001.829 _616.008

5-259



D5-15551(I)-7 D

TA_L F

EVFNT

2ND OPP

FM NAV

TR6

02H21

LHPVTCA

S4R L[! I

02H2C0

LT!

S4RLUCn

S4R REI

S4B qCT

IGM fiN

,=
TSMC3 _

5-XLV-R

TIMF FROM
I£T MOT

(SFC)

14R02,750

1481fl,000

14010.000

ISOln.oo0

15110,900

15210.000

15227.625

15233.750

15733.750

15275.750

1_275.q50
15310.000

15410.000

1551_.000

1561q,000

].5710,000

15730,050

157_0,550

I5ROO,900

15802.750

1S£02.750
15803.750

15q03,750

15806.750

15qlO.O00

1_811.750

15_14,250

15a1£.25o

1_a20.000

15920.250
15fl28.250

1_830,000

15840.000

15q50.000

15R60.000

15880.000

159g0.000

15q00.000

15q10.000

VEHICLE VELOCITY - EARTH-FIXED CQORDINATE£

{ENGLISH UNITS}

SECOND OPPORTUNITY

VEHICLE VELOCITY CCMPQNENTS
X Y

(FT/SECI (FT/SEC)

12731.540 -10404.578

128Q8,690 -10344,65£
15111.422 -q440,_£4

17132.114 -_3gg.5q£

18935,187 -7?34.450

20497.£57 -5959,722

20746.826 -5724,8£8

20831.4_5 -5642,617

208_1.435 -5642,617

21384,671 -5069,645

21387,192 -5066,881

21800.456 -4591,641
22a26.713 -3147.865

23563,778 -1647,214

24002,479 -109,451
24131.461 1444.983

24127.774 1756,81B

24127,383 1764,592

23q09.765 2841.103

23990,652 2883.54q

23990.652 2883.548

23987.645 2Rq8.q78

23987.645 2898,978

23q78.631 2945.281

23q68. 552 2905,416

23g62 . q68 30_2 . 397

23976. 038 3063. 804

24043.554 3136.495

24076.425 3168.754

24081.118 3173.378
24229,747 3326.7_2

24262.219 3360,735

24447.472 3556.205

24632.782 3753.920

24818.41"3 3953.453

25004,490 4154,575

25191.6R6 4357.258

25380o071 4561,_88

25568.907 4766,766

25758.766 4973.514

Z

{FT/SFC)

-17774,014

-1768_,2)2

-163e3,£3q
-14903.0a5

-1_23£.072

-1141T.41_

-11_£2.197

-10964.7/9

-t0964.770

-10147.115

-Iq143.172

-9465.167

-74_5.q76

-57_5.574

-3070,525

-847.£93

-40l._

-300.2(35

]15_._59

1214.5_9

1214.509

12_6.6&8

[236.66_

1_0_.137

1_75.11Q

141_.965

1469.q53

1561.816

1602. 176
1607.993

1805.040

184_.654

209S,619

234g.S33
2602,2]8

2855.Q04

3110.569

3366.4_3

3523.287

38R1.276

9

5-260



D5-15551(I 1-7

1
i

1

L

m

r

TASTE 5-XLV-B

[£F]NT IN[lED)

VEHICLE VELOCITY - EARTH-FIXE r) COORDINATES

(ENGLISH UNITS)

SECOND OPPORTUNITY

EVFNT TI_E FROM VEHICLE
IST MOT X

(£FC ) (FT/SFC )

1592Q.O00 25945. 795

15050. 000 26 142.151

15940. 300 26334, Ol 3

15950. 000 26532. 504

- "-- 1_,06_. 00_ 2673C. 705

- |5070. 000 26530. F_O2

..... Iq_80,000 2713_.243

.... 15090. :_00 2733R,255

" -.... 160CO.OO0 27546.078

16q lO. qr)O 2775&, 972

163;)0. OOO 27971.211

1_030.000 28180,07q

tA040. O00 28410. 882

16050. 000 28636. 924

16060. 000 28868. 187

1607(7.000 29105. 124

1_,080.000 29346. 426
16000. )00 29593.132

16100.000 29845. 590

16110.000 30104.119

16120,000 30365.597
16130,000 30633. ql4

16140.000 30912.480

S4BGCS2 16140.557 30536. 865
f 37 161/.1.067 30941,840

16150,857 30808.9t2

]rL I 16150,857 30808.912

16151. 125 30805. 181

16151.067 30665,257

16161.067 30665.257
ORB GID 1.6161.125 30664,434

ORB NAV 16162. 125 30650.206

16240,000 20.467. 165

16340,000 27794,318

16440.000 26053. 784

16540 , 000 "24336, 948

16640.000 22706.566

16740. 000 21198. qt 8

16840.000 19829.960

16940.000 18601.983

VELOCITY COMPONENTS

Y

(FT/SFCI

5181.6n5

5391.025

5631.808

5814,1_0

6027,925

6243.112

645_.847
6678.170

6898.102

7119.97_
7343,647

7569°343

7797.228

8027.491

8260.544

8496.691

8735.894

8978.733

9225.665

9477.375

5738.318

10004.802

10273.897

10297.078

I0302.40_
10421.850

10421.850

10425.073
10543.697

10543.697

10544.382

I0556.204

1t413.418

1232t.638

13016.[60
13518.149

13858.621
14070.477

14183.799

14223.839

Z

(FTI£FC)

4143.321

4493.40_

L&_1.579

4523._4&

5157.140
5451.535

b717.0)3

(,251.526

r, 521.156

&791.o35

7_%£.462

7614.5_

7q93.146

9174.460

2458.712

8746.54_ _--

903_.5_4

9335.73l

q644. f16 1

0059.904

10276.307

ln_O3.4R5

10309.791

10475.248
10475.248

10479.721

10644.430

10644.430

10645.381

1066 1.802

11854.586

131 17.821

14072.683

14741.144

15162.749

15382.679

15444.121

15384.554

5-26K _
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TABLE

FVFNE

Tr,n

C__M

5-XLV-P,

I CflNT INI.JFF) )

_AN

gFP

TTmE FRn_

I_T MqT

(_FCI
1704_.000

17042,125

17149._00

17140,_57

17)4n.o00

17340,000

174_0,000

17540,900

17_40.000

17641.067

17740.000

17R4C,000

17040,900
1_940.000

1£100,000

VEHICLE VFLOCITY - EARTH-FIXED

(ENGLISH UNITS)

SECOND OPPORTUNITY

COOPDINATFS

VEHICLE VELOCITY COMPEKENTS

X Y

(FTISFC| (FTISEC}

17509,085 14210,697

17487.256 14209.062

16541.074 14159.822

16533.P£3 l_15g. PSq

15685,906 14082.R47

14931,630 13q88,370

14266,323 13882.6_1

13679,3_4 13770.338

13161.237 13654,614

13156.047 13653.370
12703,421 135_7,840

12209.534 13421.64q

11940,123 13307.17l

1162P.587 13195.164

11449,634 13129.359

7

(FTISEE}

15234.6_3

15230.6qS

1501q,644

15010.ss4

14755,167
1445R._79

14138.804

13804.6[_

13461.400

13457.706

l_1i3.549

12764.20_

12415.663

12069.549

11_63.543

=

5-262
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T _l F _-Xl_Vi _Nn RANGE FnR FXPENnED S-IC ST_G_

=_ :;

z

r ---
m

!
!
i

SIC SEP

APEX

SPLASH

1 An. GO4

IO0.000

?90._00

P39. 000

_50. 000

PTe.0_7

?qn. nor)

pQK.nO0

_In.o00

_4¢]. oO r)

355.0n0

37n.000

4mn.o00

41_.000

4_0. 000

445. riO0
460. _00

47_ .090

490.000

_. 000

520. 000

5_. mOO

55n.000

_6n. Tq7

AL TI TUOE
FT

7nlg0.510

73141.III

8356_.225

95718. Q3_

105053.45_

I 14275. &97

I ?06q_. 4_7
i25207.041

127Q21.731

12_P. 004

12855_. 161

128537. Q4q

]27356. 087

124775.501

1 l_204.4_4

11241_. _24

1 03619. 204

q2QI 6.'_6Q

802q7. 045

65767. 540

3P34|.glq

20251.68?

15290._2T

12384. 043

9706. 745

7247.402

5031._I0

3029. 021

1211.420

0.000

230P'_1.017

239064. _73

27417_. 06_

314038.165

347613.035
374qlq. 3_O

395972.56_

410784.254

&1c)362.633

42|75_.544

421750,050

421712.4_7

417_z_. _32

407728. 020

3013_6. 134

368_on.276

3_995_. 018

304843.72_

26_44|. 74Q

215772. 769

162205 •13q

1061 08.654

66442. _26

50165.115

4063n. 063

31846. _76

23777.567

16'_08. _35
_937.T32

3 q74. 473

O. nC_O

RANGE

K_ N_I

9?.Aqq 50._53

oq.14_ 5_.536

123 • 3Th 66.582

155.2_5 q3.820

1_7.n77 IO0.gS6

;?IR .70q 119 .nQ3

250.a04 135.1 53

281 ._35 152.17q

313,324 16o.iA1

340.453 I_3._0

349.675 _ _.°59

344.7q2 I46.173

376.262 ?OS.I&5

407.756 220.171

430.Pq5 _37.201

470._02 254.267

502.50q 27|.382

534.408 28_.557

566,34_ _05,804

598.416 32_.11q

630.3qi 340.3Q4

660.445 356.61_

679.2q5 366.7@0
685.182 369.069

687.007 370.054

6_7.771 371.367

68_.075 371.53I

6_8.1_4 371.5g0

68_.22P 371.610
6_8.234 371.617

68S,_37 371.619

5-263



_5-I_551(I}-7
D

T_L _ _-XLVT I GEqr)ETTC LATITUDE, LONGITUDE, TNERTT&L P_,TH
ANGLF., &N') EARTH-FTXF'3 OATH _NGLF Fr}R EXOF. N")E,rl

5-TC _T&C,E DI::SCt::NT

I_ATITUr)r LONGITUDE THETA I THFTA E

nEG r}EG DEC, .nEe,

SIC SEP 1 60. 694

16_. 7r_r_

I75.')00

I _n. nn0

_2n. nr_O

23_.000

?_a.noo

_6_ .000

777,9_I

-APEX _7 A. 037

2qn. OnO

_Q_.O00

_to.noo

_2_.900

_an.ooo

_7n.ooo

&gn .000

415.000

4_o.ono

_45.n00

46n. ooo

475.000

4q'_. OOO

5Os.n_O
_?n. O00

_.000

5_n. oon

SPLASH 5Gn. 797

28.7942 -7q.6o16 21.160_ 24.66_4

2R. 8055 -Tg.626q 20.6577 24.1137

2q._476 -79.3_41 18.77_4 21.Qq30

28.g023 -7o._62g 16.2373 19.0647

2S.9558 -78.7426 13.5655 16.0168

2_.008| -78._231 I_.85qI 12.86_3

29._5QI -78.|04| 8.09o3 q.6179

2O.[0ql -77,785_ 5.2984 6.3036

20.157g -77.4666 2.4701 _.o420

2_.1991 -77.|917 0.0_Oq 0.0249

29.|995 -77.18q4 0.0008 0.0010

20.2057 -77.1477 -0._7|I 0.4422

2q.252_ -76.q284 -3.2105 3.8232

2q.2980 -76.5086 -6.0332 7.|75¢

20.3426 -76.187g -8.8249 10._7¢7

20._R63 -75._662 -11.5723 13.6988

29.4289 -75.543_ -14.26_ 16.8286

20.4706 -75.9188 -|6.8871 10.8484

2o. 5113 -74.8q27 -1o.4345 2_.7465

7q.55|| -74.5650 -21.8945 2505175

2_.5896 -74.2380 -24.2301 28.1800

20.6247 -73.Q303 -26.06|4 30.q26&

2_.6462 -73.7371 -24.51n4 _5.6377

2q.6527 -73.6768 -20.2|30 4q,7088

20.6548 -73.6581 -20.0259 67.5050

2q.6556 -73.6503 -21.5|78 79.5957

20.655q -73.6473 -20°4736 85.6417

2q.6560 -73.6462 -_8.q252 89.31q0

29.656_ -7_.645_ -[7.3756 8Q.3659

20.656| -7_.6457 -1_.q34_ 89,7][0

2W.6561 .-7_.6457 -15.0642 8g.78_7

5-264



)

DS-I 5551 _! )-7

T _}. _" 5-×IVTTT INERTTAI VFLOCITY AND EAPTH-FIXCD VFLOC[TY

FqR F'<PFNDED S-|C STAGF D_SCENT

L_

SIC SEP

APEX

SPLASH
=

_RS_LIITF VALUE ARSnLUTE V_LUF

_ TOTAl OF TOT_[

Tiff INFRTT&L VFLOCITY EARTH-FIXeD VFLDEITY

SEC M/S_ FT/SEC _/SEC FT/SFC

16n.604 7770. I_5 908_.53_ 2396.379

i6_.700 2750.7_4 002&.8_3 2375.36&

17_.000 9719.339 8808.725 _3_].[lq
lon.000 266_.881 _756.170 2_80.577

_n_.000 2637.136 86_5.600 2237.550

9_g.000 2601.983 8536.&o0 2202.066

2_5.0_0 2578.560 8459.S4& 2174.379

250.nO0 2561.qqI 840_.&81 2[54.720

_6_.n00 25_9.36q 8373.q|0 2143,264

277.g_| 754q° 69[ 8_65.12g 2140.05_

_7_.037 25&q.6q[ 8_65.[2B 2140.052

2R0.000 25&q. 747 8_&5,31_ 2140.114

?05.000 2554.145 8_7q,74| 2145o301

_|0.000 2565.5_5 8417.109 215_.777

_25.000 258_.8_0 S477.[97 2|_0,417

_4n.000 2608.9B4 855g.65q 22[0.03_

355.000 26_0.7q4 8666.023 2247.361

370.000 2679.067 _78q. Sq| 2292°072

_5.000 2723.099 893¢.023 2_43.312

400.000 2767.7q5 q0R0.6q_ 2_OS.ST0

415.000 2776.624 o109.65_ 2&|3.024

43o.000 2448.5_4 8033.2_7 20q_.[08

445.000 I?1%41q 4000.717 86R.248

460._0 6_7.|2! 2000.292 292.077

47_°000 515.02_ 1689.71_ 199.095

400.000 46g.28_ [5_q°64[ [75.006

_5._00 444.89_ 145_.640 |56,066

5_.000 432._15 1&18.356 140.275

53_.0_0 425.508 1_q6.07_ _27.079

559._00 421.27_ 1_82.147 I[5.667

_Am.7q7 410.1o8 137_.3_0 108.qSl

7B62.13&

77q3.1_q

764_.0_4

7487.?07

7341._44

7133.7_0

7060.292

70_|.7_5

7021.171

7021.|60

7021._7_

7038.30 l

70S2.6no
7153.5q8

7250.753

7373.233

7519.023

768q.037

7860.467

79|6,7_6

2848.58]

9&|.20q
65_.P00

574.167

512.028

4_0.2i8

416.q26

_7@.467

_57.4S!
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_5-15551(I)-?

TAqI F 5-YLIX INERTIAL AC.CELER&TION FOR EXPENDED S-IC STAGF

DE SCENT

AmSOL(ITF VALIJF

OF TOTAL

TIME INERTIal _CCFLFI_ATI ON

Sr-C M/SFC_ FT/SFC2

SIC

APEX

SPLASH

SEP 1_n.6a4

17_.000

]on.000

P_5.090

_.000

?6_.0no

777, q3|

27R.037

_0.000

_I0.000

_ .000

_40.000

_55.000

370.000

_5.000

4_n.no0

415.000

430.000

445.000

460.000

475,000

4_0.000

5_.000

s 000

55n.000

560.797

8.750 28. 707

9. 744 _1. g6R

9. 590 31. 463

9.532 31.27_

g.500 31.16R

9.47& 31.0_8

g,457 31.026

g.444 30.0_

g.436 30.058

g.4_4 30. W51

Q.434 30.05l

g.437 30.Q63

0.446 30.992

_.46| _|.04n

9.48| 31._05

Q.506 31.1_9

0.535 31.282

g.533 31._76

g. _38 30.307

R. g76 2g. 44g

56. 178 1 84. _l 2
69°428 227.781

IR.041 5g. 189

4.350 14.272

2.21! 7._54

1,357 4,45_

0. g?0 _.18_
0._|_ 2.674

0.657 2.155

0.537 1.76_
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_T L

TAc_I 'F '_-L-_

D5-15551{I}-?

_ARTH-CIX_n POSITInN _NMPONFNTS

;.... j _LIC _;sTAGF DESCENT { METRIC

TIMF XF YF ZE

SFC M M M

FOR

IINITS)

FXOFNr)FI_

T

____

F

I

L
m_

SIC SEP

APEX

SPLASH

6 r) . 694 6c)4c)4.21 n 844. 758

1_.700 72_56.514 87_,507

I 7_,0_0 82356, n23 qQl, 8_7

90. nO0 937q7. 632 [ 174.520

)_5. 000 103162. OqO 1387. 203

P?O.O00 1 I h456. q37 1630.57_

P3_. 000 115687. o14 Iq05,3t7

265. onr_ l Iq974.84_ ?551 •52_2

277. g_l 119287. 573 2870. R33

?7q. 0_7 11927'_. 634 2q73. 554

_qn. nno l [ @03_. 029 2924.2"_

2q5.00,0 116n43.84R 33"_0, Q[O

31 0.000 [I0997. Q05 3771._45

325. OOO 1038@6.6no 42_7. _61

340. 000 94737,].65 475q, 305

_s _. ooo _5I s. _'_ 53o6. ,_s__

s__s.ooo 54 __e5.65_ ._s:1 .o4_,

44_. OnO - IS_B4.60R _q81. _54

z_60. nno -21 547.652 91 _-_. 831

475.000 -24633. 560 @171. 271

400.000 _ -27377.6r_ (}189.607
_r_, Of_O - 29855,5c)7 01 95,977

5_n. nO0 -37070.'_45 q107. 015

535. Of)O - 34065, 473 gig6. 004

_5 O. OOC) -35873. gl 0 qlq4. 567

550. 707 -37078. 728 01q3. 384

5-267

05604.4°2

I0206_.517

12660g.143

15q323.q?5

lO1874,qOq

27434T._45

256734.693

?Rq0_0.566

3712_8.573

348q07,485

_4al?8,0RO

353327.114
385304;&I0

4|7169.414

4_90_.285

680518.857

51108g.5_I

54_I_L_77

5764Q_.225

605459;22_

&38005'_10
664372,508

68192_.3_

6s7270;nT_

6R8777,804

68q16i.058

6_9094,033
6_801.2_2

68_674.93_



DS-1_551ITI-7

T ARL': 5-L-B EARTH-FIXFD POSITInN CnMPONENTS FOR FXPFNr)FD

S-IC STAGE DESCFNT {ENr, LISH UNITS)

T IMF XE YF ZF

SF.C FT F T FT

SIC SEP

APEX

SPLASH

16n.604

!vS.000

lo0.0n0

?n_.00O

22n.000

_35.000

?_h.n00

_65.000

277.Q31

27@.m77

2q0.on0

po_.000

_In.ooo

_25.00n

_&0.000

370.000

A00.000

415.000

43n.000

44_.000

460.000

475.000

_o0.000

505.000

_2n.ooo

_5.onn

sSO.nOo

56n.797

2279qq,375 2771.516 313374.04_

23770q. 1_8 2865.8Z0 334_70.46S

2701Q6, q_4 3253°002 415679,601

30TT95,0|4 385_°414 522716,200

338458.200 4551.1q1 62qS10.R41

362_91o526 5349.655 776047,_q2

77q553.524 6251.040 842305.1q4

3A99_B,q04 7257,505 948263,0[2

39_6|8,_45 8_71oI_5 [05389qo5|7

30136_.478 q41R,744 11446q3,lql

3q|324,2Sg q477.66g 1145436,2R3

3q0538.15_ qSq_.q47 llSqlO3.2P5

380721.2_4 IOq27.nS3 12641?2.733

364166.355 12_74. q18 1368666.0_4

_4086R.|40 |3q3&.553 1472801.1_0

310817°46q |56|4,@|4 1576505,43_

274001.940 174||o755 |6797KS,R47

2_0402°7|4 |g327.4_4 |782527.80R

180005,420 21364,655 I_847_7,480

I_2837,!37 2_522.274 1086414.700

59341.682 25784._34 2086631.503

-6488.|78 2B0|l.6|R 2|Tq69q.8_7

-52442.o41 29468.026 2237301.l_0

-706q4._q7 20940._q2 225482_.078

-8081R.767 30089.471 2250769.6q5

-gqS2[.R|! 30140.q23 226132_.549

-97951.433 30170._28 2261450.996

-I05_17.666 70|77.034 2261070,042

-11|76_,363 30|70.q12 2260446o2Q9

-I[76q6o55_ 30165,90_ 2259846,722

-12164q._70 30162.020 22504_?.100

9
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D5-1_551(11-7

EARTH-FIXFD VF[(1CITY CnMpnNENT_ FqR E_(PFNDFF)

_-IC ST_GF DFSCFNT (HETPIC IJNTTg)

SIC SEP

APEX

SPLASH

TTMr XFDnT YF_OT ZEDDT

_CC M/SEK MISFC mlRFC

]6O. 6o4

!6_.7hn

I75. 000

lOO.n00

2'_5.000

)?0.000

?35.000

25n.0o0

2S_._00

2(_5.000

_1 ").n0O

925.000

_40.000

3_S.00n

"_70. OOn

 rg.ooo
400.000

415.0_0

z.30.0_0

4_.5. r)O0

46_ .000

475.h00

4or). 00t%

5_5.000

5_0. 000

'_ 35, O nO

56n. 7(_7

q69.456 o.410

qB7. RS_ 0.740

_32.250 ll.!qq

693.436 I_.171

55_.2_q 15.1_4

417.47! 17._6_

_80.042 Iq._77

5.R70 2_.7_2

-ll_.lSV 2S.650

-113.175 2_.675

-131.035 _5._70

-267.926 2q._7

-404.8R4 30._62

-541._87 3_.q13

-679.3|7 _.20_

-8|6.,52 37.71_

-Q84. W55 40.163
-1093.147 4_.630

-|??q. tg6 45.02!

-1_42.q55 46.610

-1254. R13 41.295

-_77.747 |6.O68

-2_@. 51@ 4.744

-19|. 046 |. 879

-174. 525 0.7)m

-155. q_9 0. I_2

-13q._45 -0,01_

-I15. o43 -O. lOS

-I08.34q -O.110

5-269

21_1.506

2182.36_

2177.463

2172.5_7

2167.51

? 16_. 06)_
21_6.1_3

2149.871

214_.124

21_6.q5_

2136. _0_ -

?12q.3lq

212_.24q

21 11. 72'_

2102.74o

?003.27_
2n8_.277

2r_72. 265

2056.027

2004. 241

1674. 766

647. q0c)

168.650

56.00q

12.95_

-4.qL4

-I0.975

-12.2c_I

-11.q4q

-ll .447
: : _



t!__i

n5-1555! ( r I-7 D

T&RLF 5-L I-_ E/_RTH-FTXED VFLOC|TY COMPONENTS F r]R FXPENDFr)

S-|C STAGF DESCENT (ENGLISH UNTTS!

TY_ XEDOT YEDOT ZEOqT

SFC FTISEC FTISFC FT/SEC

SIC SEP

APEX

SPLASH

160.694

PnS.OO0

?_n.On9

2_o.no0

_6_.90n

277.q_I

27_.037

_q5.OOO

_IQ.O00

325.000

34_.000

355.000

_70.000

3q_.000

4On.0n0

41_.000

4_o.no0

445.000

4_O.nO0

475.000

4qO.OOO

50_.090

_n.ooo

5_5.0_0

550.n00

560.797

3180.620 30._72 71q9.981

307&.897 _l.a_6 7159.qqi

27_0.478 _6.7_8 7143.q_7

2275.053 4_.21_ 7127.q[I

IQ21.64q &_.R4q 7_|I.26[

[_6q.656 56.6_7 70q3.380

9|8.773 6_.57| 7074.0q|

468.72q 70.647 7053.38?

Iq.257 77.859 7031.248

-367.q70 84._83 70I[.017

-371.[43 Q4.235 7010.847

-4?9.906 85._04 70_7.68|

-879.024 92.675 6982.66g

-|_2R.358 100.269 6056.|q4

-1778.172 107.OQI 6q?Q.232

-2?28.730 L|_.Q05 6898.752

-26B0._q |2_.737 6_67.700

-_|_.055 [3].769 68_4._99

-_586.506 |3q. R62 67q8.768

-4037.795 _47.705 6745.494

-4406.02[ l_?.q2| 6575.5q5

-4116.840 13R.4_ 5494.639

-l_q5.Wq7 55.670 2125.655
-7_5,825 15.778 55_.313

-626.790 6.165 183.755

-572.5_7 2._63 42.494

-511.774 0.62q -16.t_3

-458.808 -0.061 -_6.00_

-414o97_ -0._g6 -40.3_4

-355.472 -0._61 -_7.557
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T_,_IF _-L IT-&

_5-IR551ll1-7

TNFRTIAL POSITION COMPONENTS PO_

S-IC ST4GE DFSC_NT (MFTRIC

EX P_NF)_r)

IINTTS )

TTMr XI YI

-- ScC M M

w

t

i
1

1

!
1
IF
i -- C

| -- _
| --

SIC SEP I AO. 6o4 644 t30 I. q7l

t f_ ",. 700 6444057. 807
_I ?5.0On 645363 _. 304

-I_i-_i 64644¢;_. 766--
= _05._0 647_130.7| 5

235.0n0 64340_.qn2

?50.000 6486370.q26
P6_.O0 _ 6486537.067

777.Q31 64R407q.852

APEX 27R.n_7 64R4q60.586

Pqn. O00 6484_4.727

_os.n00 6480515._38

_lO.qhO 647432q.769

325.000 6466024.%26

340.000 64555qq.75l

_SS.OOn 64430_1.731

370.000 642837_. _nl

_.000 641156_. 05]

400. 000 6392638. ?52

_15.000 637172R.887

_30'000 63Sh107.ol2

445.000 6334796,168

460.000 632R253.670
%75.n00 63242_0.162

4o0.000 6_20697.803
5n5;_00 631736g. 306

_20. 000 6_14300.78_

_%5.000 6311464. I 13

550. 000 63 08800.8q8

SPLASH 56n. 797 6306977.28_

7I
M

323',3.99R 161Rg4.477

32567. 444 )6_706.472

33442.0_2 Io902R. q57

_4,_c)_. 8 [_ - 237870.594

3_74 r_, 885 276648.g03

36_76_o57 3 ] 5326. |'_7
3_n0_.6c)5 35_8g0. 163

30t 20. 760 392355.7o2

4!17_.882

41181.604

41374.500
42410.476

4_485.386

4454_._65

45600.546

46640.05_

47666.996

4_680.q73

406RI.466

50667.094

51620,560

52527.537

53354.6_0
54154.100

54q41.126

43068_.43q

46_612.4_7

46388l.q32

468870.023

_06903.040

54476o.98_

6l_055.025

657247.335

694371.702

73li61._0T

767725.370

_03773.062

8375_4.817

860724.667
871875.731

_79750,q31

8856 14.84_

5_720. q56 8_1538. 240

564o6. 257 8¢_7_2z)_. 3?2

57_68.137 .... 90301 1.842

58037,020 - _08723,02_

5ASR8.662 o12840. 326
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D5-15551fT)-7 D

T Aql F _-L T T-B TNERTt^L PQSTTIrlN Cn_4PrINFNTS FOR FXPENr_FD

S-IC STAGE D_SCFNT IFNGL|SH UNITS)

T|MF %([ YT ZT

£Fr t=T _T FT

SIC SEP

APEX

SPLASH

] f-,n •6q&

lon.o_O

??O.nnO

235,n00

P_0.000

?65.0O0

P78,0"_7

?_n.0q0

POS,_0

3]_,n00

_25.000

_,0O0

_Tn, nOO

_q_,000

4._0.000

46_.000

47E._00

505 .nO0

5P0, _00

53_.nn0

550. 000

56t_. 707

21141 q21.0_6

211 733_7.5q1

212088_7,781

212373qR, 463

21258766,&42

21273240,7sg

2128071+4,475

21781289, S_q

212761A0,Sq5

2]276117, B77

21_74_Q4, ?44

2 12412"_6, 0_6

_1213goo, K_7

2llTg7eO. lV7

21138671.1_1

2 ]000472.0_2

2]0_537_,270

20973222, 578

20004622, "_02

208336R4, 397

2078345],06?

2076] _7,075

P 07489_3.4_

207_7181,080

207_?.6277, 218

20716236, 1 $4

20706903. 226

2069S165, &44

206021q2.653

I0608P,671

I06_4_.570

I0971q.151

113503._40

117260.121

1200_7.3o0

124684,038

128B&8,951

131q81.006

I_084,o14

135110.249

1_$57g,067

13o141.q8_

14266_,588

146157,694

149608,0g0

15 o s.542

159714.47o
162gq&,g35

1662_0,6_3

I6g3R_,3_0

1723_4,437

17504_,163

177670,932

1S025_.038

I87ai1.535
Ia5355,174

is78a7._aa

Iq0410.171

lq77_0.019

531140,857

5q677o.764

7q0444,861

907640,755

|_34534,569

I1610R6,40_

1287256,237

]41_00_,405

15_1o2_.34&

1538287.474

1663067.715

17_7303.108

1010952,237

_033973.175

_I_6323.275

73g8_4._04
2518784.018

26_7050,7_3

2747981,67q

2823899,823

28604_4,677

_8847||,057

2905560,525

2924gg4.220

29438Q7.I27

2O62637,273

29_1374,760

2_g4892,g54

9
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, ÷

F

SIC

APEX

SPLASH

05-15_51( I)-7

T^B[F 5-1. lit-& INFRTIAL VFLOCITY CnMPONENTS FnR FXPFNDFD

; _ $-1C .gT4GE rIE_CFNT (M_TRIC UNITS)

T IMF _([DOT YInOT Z !BOT

%_:r MISEC MIgFC MI_FC

77.713 2606.67q

77.8f_6 25q7.541

77.Iq6 2592.652

76°630 2_57,431

76.04_ 25_1.684

75.491 2575. ]45

74.797 2567.780

74.]41 2559.613

73.462 2550.6|5

72.R58 "2542.196

72.R_3 2542.124

79.759 2540.7q2

72.034 2530.I_8

71.2_14 251Q.84_

70.500 2506.31 l

6q.710 24q3.116

6_.R86 2470.044

68. 055 2&64.01_q

67.156 2447.619

66.23![ 2425.641

65.126 2%68.344

62.713 2038.7q9

5&.921 1020o587

53.912 55q°60[

52.805 448.0_6

52.1f_7 405.125

51.810 387.523

51,566 38l .695

51.356 380.560

51.162 381.051

51.021 381.6_1

:: _-
_:_

,__ ___

5-273
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# _ ?t _

T_I _.-!. ! T T-R INeRTIaL VFLOCITY COMPf_NENTS FOR

S-TC STAG_ DESC_NT (FNGLISH

EX_ENDED

UNITS)

D

X IDOT YI DnT Z| DOT

F T/SFC F T/SEE FT/S I:C

SIC SEP

APEX

SPLASH

16n. Ao4
16_.7_0

175.n00

IQ0.nn0

)90,hn0

P35.000

2_o.noo

265.o0n

P77.q3|

_7_.037

2_0.000

2Q5,_00

_IO.000

3_5.000

340.n00

3_5.n00

370.n00

3_5.n00

4nO.O00

4_S.O00

43_.000

445.000

4600n00

475.n00

4gO.nO0

_05.OO0

5Pn. O00

53_.000

550.000

_6o.707

3065.620 254. q66

_95Q. 257 254.6|4

2601.8q4 753.26_

21_I.q27 251.411

1664.041 _49.481

1!97.645 P47,476

7_2.446 745.3_8

268.1R0 243.245

-195.411 241.017

-5Q4.721 230.0_4

-SW7. gWB 239.018

-658.58B 238.712

-1584.688 23_.870

-2048.130 231.330

-2512.172 22Q.70Q

-2_77.062 226.004

-47_0._48 _.670

-4443.q14 _05.751

-q83.508 |7&,_77

- 815. 16W 173. 246

-757, gB4 171.2 16
"6_6. 552 17o.010

-644.|_0 16Q,|79

-601.32_ 168.4W2

= -565.013 |67._54

-54_.957 167.391

B552.098

8529.117
8506.075

8488.O46

8470.093

8448,638

8424.504

8_q7.680

8_6B. ISq

8340._3v

8B40.302

BB35.931

8300,97W

826_._80

82?2.805

817q,514

S133.3&6
8084.113

_03n.247

705_.139

7770.15_

6688,g73

_377.912

1835.O60

146_.g03

132o._50

1271.401
1252.281

1248.557

1250.166

12_?,037
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05-155_1fl)-7

T_LF 5-1. TV ALTITI_E AND RANGE

OESCFNT
FflR EX PFNDFD S-iT ST 8,GE

i

_L T! TUnE

M FT

IqlIA4.346

I ql _79. 764

1_1460.362

Iq146%625

lg146q. 696

Iq1472.573
lg1474.25q

101470.45_

lqlOl7.6&2

lOg_| q. 468

187876.138

185188.1 07

177580._34

17266_.72_

16700_.6q9

160604.75q
153467.4[4

145_q3.35_
|36984.472

lP7&4_._54
11 7570. ROT
106770° gO1

95246. 337

R3004.qO?

700q6.166

56818.22t

44345.1q7

_4q05.20R

28737. 084

239q5. 146

1qQ_.42_

16018.866

12774.2_q

10064.831

7712.129

562q. 1_4

3754.2_7

2046.234

473.797

0.001

62724_,230

627554.9q9

62RlSO.7q4

6281 a,o61
628181.415

62AlqO. q57
628tq6._95

628183.915

6266q_.)66

6163ql.52q

607572.527

5o_312,2_4

582613.300

56647R.769

547912._q6

576_10.501

503502.013

47766_.4ff_

44q424.120
418775.76R

38_730.0q2

350298.731

312687. q83

272325.7q5

22qg74.796
186411.4_7

14548q.493

11_518._9g
g4281.773

78724. ? 32

6513q. 17q

52555. 335

41910.233

33n21.100
25302.259

18668.287

12317.04g
6713._67

1_54.453

0.003

5-275

_- T L _L _:::: L: L

RANGE
KM N_I

1_,3'_. 391 £8_.n&l

1654.801 893.521

1722. 107 02q.e64

17_7. lqq @3Z.6|3

1732.292 935.363

1742.476 040.R62
176r). 797 9S0.755

1888. 124 101q.506

20i .... .275
2i42.qOg I I_7,07 e)

2270.429 1225.034

23q_.076 1204.q58

2525.879 1363.866

265a .870 1432.076

2782.081 1502.204

2_10._3 1571.568

303q._a7 1661.086

316_.t66 1710.770

3297.7_ [ 1780.644

 54 tS3fV laSn.72 
3_57.730

368_.369
3R|_o476

3_51.018

4082.428

4_[0_016
431_.609

4387.577
4416.213

4427.034

4430.gg0

4432.396
4432.80q

4432,q07

4432_30

4432,_37

4432;g44

4432'q46
443_.q47

1_21.021

Iqq1.560
2o62.35 
2133.31_0
2204._36

2273._27

236g.103

2384.565
2390.408

2392.546

2393.304
23_.526

23q3.579

2]q3.592

2393.595

23q3.Sg7

2393.Sgq

2_q3.601

2_9_.601



=;-iV

D5-15551 {I t-7

GEODETTC LATITIJDE, ION_,ITtIDF:, INERTIAL PATH

_Nr, LF, AN_. EARTH-FIXFO PATH ANr_L_F FOR c_)FNDF.D

S-TT STAGF: DESCENT

D

L_TTTUDE LqNGTTU_E THETA ! THET4 F

BEG DFG OFG DEG

$2 SEP S4o._n4

543.72?

SG4.572

APEX _A.122

5_q._00

6_9.0n0

6?9.009

640.000

660.000

700.000

7_0._00

Q?Q .000

840. 000

_60.000

8_o.0n0

_0a.000

o_0.000

_4o. OnO

Q6o.000

_qo.000

_n_g.ono

I02o.000

!n4o.OnO

1060.000

I0_9.000

_oo.noo

ll?o.no0

114o.900

116o.n00

_1_o. OhO

t709.000

SPLASH 1_1_.37_

30._7_4 -63.8585 0.?955 0._140

30._804 -6_.6567 0.2170 0.?307

_0._q_7 -67.0567 0,056| 0.0597

30.4000 -62.q037 0.0439 0.0467

30.40[| -62.8507 0.03]8 0.0338

30.4023 -62.7978 0.01q6 0.0208

_0.40_4 -62.7448 0.0074 0.0070

30.4073 -62.5_42 -0.0364 0.0387

30.&258 -61._791 -0.3407 0._622

_0.42_I -59.o0_4 -0.6448 0.6@54

30.4|7? -58.5771 -0.9485 1.0087

30.3g0| -57.2503 -1.2516 1.3303

30.3&78 -55.0233 -I._540 1.6516

30._03 -54.506[ -I.8553 l.q717

30.2176 -53.7687 -2.1556 2.2905

30.1295 -51.9&14 -2.4544 2.6077

30.0262 -50.6143 -2.7518 2.q232

29.9076 -49.287P -_.0474 3.2368

29.7736 -&7._606 -3.3412 3.548|

29.6_43 -46.6343 -3.632_ _.8571

2_.4597 -45._086 -3.q2_ 4.]6B_

_g. P796 -43.0834 -4o_0_I 4.4670

29.0842 -42.658g -4.4934 4.7675

28.87_3 -41.335| -4.7750 5.0651

28.6471 -40.0128 -5o0547 5.3608

28.&068 -38.6981 -5.3416 5.6672

2R, 1598 -37.4277 -5.6953 6.0660

27.9371 -36.3417 -6.37&3 6.9241

27.7039 -_.6706 -8.0617 9.4897

27.7_23 -35.3885 -_l.6861 |6.9900

27.7087 -35._821 -_6.7695 34.4910

27.7001 -35.243_ -20.q204 60.2170

?7.6970 -35.2295 -21.6119 78.1773

27.696| -35.2755 -19.2176 86.2986

27.6050 -35.2246 -16.8375 8q.01_2

?7.6959 -_5._245 -14.g%79 89.685|

27.695S -35.2245 -|3.4_9_ _9.8060

27.6058 -35.27&5 -17.2141 89.8248

27.6958 -35.2246 -II.2168 89.8291

27.6058 -_5.7246 -|0,4060 89.8_|2

77.6q58 -35.2P&6 -[0.1863 8_.83|8

9

)
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.... _ n5-I 55_1 ! T ) -7}

T_L_ 5-LVI INerTIaL VELqCITY AND F_RTH-FIXE_ V_I__CITY
_Oq FXPFNDFD S-II STAGE D_SC_NT

_Z jT_

_T

$2 SEP c40. %04

559.%50

_67.072

564.522

5&5.377

APEX _6A.122

5qq.qno

6Oq. O00

6_o.')00

640.N00

660.000

6gO.000

7?q.n00

74q.noo

76_.00n

...... 87_.oo0

.... _4_. 000

86q.000

_o.000

: 00a. 000

9_0. n00

o4o.000

060.000

oqO.000

I009.000

i06_. 0n0

Io_a. ooo

! IAO,OOO

.... 11 _0. _00

1 ?no. 000

=

_BSQLI)TF V&-L UE
O_ TOT_L

TNEqTI_L VFLOC I TY

M/SFC FrlSFC

6902,661

6q71.0¢_4

6070.857

6970.8Sq

6c_70. 845

6970._41

6970.8"30

6070. 865

6071.44 o

6973. 040

6075.61 7

6o7q. l _1

6983.7_0

23041. _r)2

22871. n44

22070.265

22870.24_

22870.226

22870.714

2_870.207

22870.226

__787_.21 n

22077.42_

_2885._3

22807.574

22012.501

6080.267 22030.665

69q5.7c_0 2_052. ¢)65

7003. _gq 22076. 703

7011 • 796 23004.57q

7021.279 230_5.602

7031.740 73070. 047

704_. 204 2_I07.6_5

7055.641 2314_.477

7069.040 9_1o2.387

708_.298 23230.167

7097.654 23286.267

7104.288 2330_. 030

704|.5_6 2_I02.31 5

6606. 145 21673. 706

507_. 275 16646.603

267_. 657 8768. 561

I_2.127 4206.453

750._21 2401.212

56__. 641 1845. q34

4_3.240 1585.434

446.995 1466.520

4"t3. _57 1421. 757

427. 551 1402.725

624.255 1_01.914

4__2. 024 1384. 507

42_.367 1370. 158

&|q. IiS I_75.050

418.789 1373.WTQ

5-277

hBS_I. IJTF V_LUF

0_ TOTAL

FIRTH-FIXYD VELnCITY

MIS_C FTISFC

657g. PS0

6557.702

6557.446

6557.4_8

6557.433

6557.4_8
6557.42A

6557.4_1

655_.067

6559.752

656_.487

6566,27|

6571.105
6576.g87

6583.018

6591.898

6600.926

6611.001

6622.12_

21585.564

215i4.771

215i_.g30

21_13.905

_1513.9_6

21513.873

21513.882
21515.965

_1521.407

215_0.470

21542._85

z 157_ ;o41
21600.781

216_6.g62

216_.580

2i6_q. 636

2i7)6.126

_634.2g0 2176_,044

6647.497 218_.'475

6661.72_ 21856.054

6676.870 210_)5.742

6602.169 21955o9__4

66q_.80_ 21980.972

6638.151 21778.711

620_.823 2035_.750

4672.178 |5_78.666

2273.356 7458.517

S88.740 2O15._13

_86._1 126q. 2q4

231.477 759.44i

181._44 5q6.600

147.439 4fl3.725

125.543 411.@86

110.284 361.525

98. 536 323.28 1

80.286 292 .q32

8i.771 268.278

75.702 248.365

74.06_ 252.088

7--



"r_l r q-LVTT

_5-1555tlll-7

TNERTIAL ,%cr,_LER_TtnN FNR

OE SC.FN T

EXPENDED ST_F

D

A_ Sr)L LJTE V_ LIIE

qF TnTSE

INEPTTSL _CCFL_TINN

MISF:C _' F TISPC2

$2 SEP _4q.'_04

S&P.o?2

56_. 722

q6a.q2?

g6q. "4_2

APEX q6&. l _2

S6O. O00

<_Q.nO0

_,no. OOtl

620.000

64O. 0n_3

6_Q. r_00

7no. n0O

790. r300

7/,0.000

76o.000

7_q.0O0

_0o. 000

P_o. ono

840.000

"&q. n00

_qQ,noo

aDo.ODD

o2o.ooo

Q4c_. ooo

060.000

oqo.o00

InnO.ooo

[02O.000

:I ¢349. f3t_0

I 0&_. 00 0

1 n_o. OOO

I I nO. r)O 0

1 1 20. oon

] 4q. oo n
I 1,_o. 000

1 1 _o.,50"_

!20g. O00

SPLASH 1215.3_q

16.31q 5B.537

9._55 _0.3&3

9._56 _0._62

_.756 30.362

0.P56 30.362
9.756 30.361

_.754 30.361

_.254 30.36_

0._5_ 3_.366

g. 25q 30.377

9.264 30.3_5

9.2q2 30.45_

o.2_ 30.490

0.307 30.536

9.3?6 _.58O

g. 342 30.649

_.362 30.716

o._5 30.790

9.41_ 30.871

0.637 30.960

q.466 31_055
O.696 31.155

q.521 31.237

0.532 _1.272

12.667 4O, q0_

43.449 [42.550

I|3.46q 37_.273

103.626 339.981

41.640 135.057

16.363 53.686
5.763 18.o07

2.R4_ 9.365

1.512 4. q50

0._43 2.765

0.647 ?.123

0.48O 1.6n6

o._89 1.277

0.312 1.024
0.74_ 0.799

0.22? 0.730

5-278
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I n5-15551(I)-7

_z

[A_LF _-LV[I I-/_ E&RTH-FTXF r) POSITION r QMPON_NTq _n_ EXOFNq_O

S-T| STAC,_. DESCENT {MFTR|C t{NITq|

$2 SEP

APEX

SPLASH

_40._04 -2_4_L.007 _IOQ6.SQ5

552._50 -29&26.2_5 31668.I17

5_.9?2 -46375.&87 3389_.470

563.722 -47770•440 33742,68_

564.52_ -40170 579 23_q2. lTg
• z z =_ • -

5&_•32_ -50_75.880 _40410950

566.12_ -51986•366 34192•023

66o.000 -27612P•188

6_.000 -32942|.474

770.000 -445355.182

740. 000 -507947. 044

76o•000 -57_592 _QI

7S0.00¢ -64_260,886

_o.ooo -v_3o54.877

S6o. O00 -06680_.003

oqo. oo9 -I030267.4_3

Ono. O00 -1116556.711

o?O.O00 -120524_.6_4

o4o. OOQ r12937_4.007

o_O.O00 -[37{040.7n!

o_o.ooo ,|4_236_.66v
]ooo,oqO -t44_4_|.4s_
ln_q.nOn -14_6016.q11

In4o.000 -1461736.6_

In6o.000 -]465585.064

lOqO.O00 -1468341.3qg

II00.000 -1470485.6_

11_o.000 -1672_07.002

116_.000 -147535_.764

ll_o.O_O -1476667.480

1_0o.000 -1477_76.803

I?lq.gP8 -I478241.17I

166750q.246

|6_6857,170

17537g3._74

I 75_867.8q1

l 76_900.772

1768952.P_5

|774002•_38

lTO_l_q._S

lg17800.9_3

2047458.q50

216606q.140

6542|._04 264_701.._75

7o46_._o4 27_6_zv.ss7
7567_._oo 2_22_.736
_o2_._?o _ _o6764.8o_
_653_.7|g 3100730_gOq

021q4.855 3291100.2_I

97077.|40 3330782.800

I03006.092 _&3_72_,956

10qq66.961

1161_4.370
122450.q40

12884_.634

1351_0.373

14057o.202

14_976._31

14538_.2q8

145870.631

165907.520

1_5937._94

145870.0gl

1458_6.617

14577_,673

1457_5.648

1456¢6. 002

1456_o. 8_7

14_648.g83

3S4_.855. 191
_640108.711

"_7_1 _66.5_7

385_[106.3_4
3945_10 ._3l

407433_,646

6071370.302

4080603.676

4004919 •001

4005316.818

4003044.11 l

4002184.376
4000526.272

408q0_7 .o44

40877|0.]56

6086513. 175

40_5422.360

_0f_4417. 075

4084| |5.$|9
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TAnI c q-IVTIT-_ F&RTN-PTXFF) PO._|TTnN CQMPONFNTS FOR F_PF.NnED

S-TT _T&_E DFSCFNT (ENr, lIqH IJNYTS)

TTMF _E YF ZE

_rC rT rT FT

$2 SEP

APEX

!

1

!

I

I

1

l

I

1

1

I

SPLASH 1

_4_._04 -76_43.q_n I_2022.655 5470q77._71

_._0 -032&1.qQ5 1'_Q37. 405 553a30R.202

q67.0_2 - 15215t_.547 II02|4.7Q6 575_9]5.PSO

561.7_? -I_6727. i_6 II07_4.3_g 577(1498.097

564. _92 -16[_?Q.77_ Illlq&,q!3 57A7076.01 _

56q.?72 -I 65Q_I,_66 1|16q6.?|8 580_64Q.?]q

_6_.172 - 17055q, c)44 I[217Q.55_ 5QPr_217.f_

_G'_. 0_0 - 18734q. 041 I|_c)57._2 587w786. 163

_o.n00 -_I00Q9.4_2 |2665|.874 6291ggS.S_K

60g.0_0 -44_367,339 I_Q921.17] 67n0c)77. _&5

A20.0_0 -587149._[6 _K_TK_o9_7 71 n652_.n_q

6&o.no0 -005oI_.G_Q IQ_llO.?0_ 79064Q7 .noZ

&qo.000 -|t_077o. I] I |_@6r_6.0_ 8_0_508°020

7og.0s0 -1265877°522 2146_8.76| 86on26| ,_6|

77o._00 -_46_9.0&_ 2311o5.55_ _r)75540.7|4

740.000 - 1666_,_. _5 248_66.4_5 _4_6167.098

76c). r)0n - [88[866.405 265R_q. Tq_ 98_1905.7c;9

7q9. t)n0 -2[07184.66[ 2_90_.278 Ir_2t_2557.7_6

qqo.000 -2342370.657 3024_. 74_ |05670|4.|_Q

q_O.000 -7587344.986 _71447._I0 1_927765.|_5

_49,090 -_g42095,474 3408q0.753 II2_189q.444

_60.000 -3106325° 463 _60783. _'27 I I6_0Ie?._14

"qo._O0 -_38_|42.46r_ 3A10A_° QOt_ [[g79|41.4_3

o_9._O0 -366_24q° 7q6 401771.457 12_076_2.87o

o&o. _O0 -424453&, I_8 443337. Q_8 _294458g.377

96_._100 -450[[17.7q0 45|217._52 I_20_104.'456

_Ir_. t%00 -_,749_20.2 76 476_76. _147 _417_4.S73

n?q.000 -4 7"_60_Q* _6| 47@57_. |86 ['443477& .559

_40. r_'_0 -47q5 72_, 705 47qc)g4.4q_ I_4_6078.7Q0

t_6o, 0r%0 -48_8_40. o4| 473066, "_2 1_4_1575.[&@

Oqq.0n0 -48 _7%q_. t_0 4787q5. Qc_5 |3425801.738

| 0o,r_t10 "4_24427._)_9 4 7_6r_. _o_ I_4_0_61 °764

_._o, _00 -W83040_.83@ 4 784_'4.7_I I_415478.707

l&O.O00 -48"_5667. 087 478276.4A6 l_4l1122°538

I Go.an0 -4q4n390.4q? 47qI_4. 670 134_7_5.4_6

I qcl° _,e_O -4844 7riO, q 73 47_005,55_ _403616.64_

_aO. n0r_ -4848677. l&q_ 4778_6.768 1340032[.4_g

?lS._?Q -484087_. 5_Q &778_0.002 13_qg3?S.454

D
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-) D5-15551|I)-7

r

T_nL _ _-L IX-A EARTH-FIXFD VELOCITY CFIMPONENTS FnR EXPFNnED

S-IT ST&GE DESC_NT_-_M-FTRIC UNITS)-

%

TT Mc XPDnT YEgflT Z_OOT

SFC wIS_ _IS_C-- MISEC

_==- --

=.7----

• -%
._J

L
=

!
|

|

......==.:

f
L

$2 SEP

APEX 56&, I 22

5_Q .000

6hq,hO0

67W.O00

64O. 000

66O.0O0

68Q,nO0

70q. O00

77Q.O00

74(_, OOn

76q. Of_O

SPLASH

5_?, O?? - 1740.600

5_.77_ -1747.o77

-1760.027

-1 766. 500

-17R9.775

-tc_51.91 _

-211 1.35_

-2_70. 752

-24?9, L(_4

-25_6,654

-2 74"_. I n_

-2_08,520

-3206, 13 n

-_5_4
78c). O_n - 35tIC_. _4I

_._0 -4_nO.TS_
_8_.000 -4244,746

90_.000 -4381.601
_?_,000 -4470,187

_4_,000 -4_g, 7@7

q6_,O00 -3344.7R7

_qo.OOO -1712.8_1

1_0o.000 -742,337

In_.O00 -_72._04

I04_.000 -227,_|]

106_,000 -|60.547

I089,000 -llq. OB6

I|O0.O0_ -_7.774

ll2g,nO0 -85,047

1|4o._00 -75,928

t_.ono -_B._7_

i_.Ooo -sa._t_
!21_.32_ -56,057

Ia0.7_3 6371.187

18[;64_ 6342.R61

186,354 ...... g319.4bq

186,709 6317.66?

I_7.41_ ..... 6_14_b3&
|R7.77_ 6_17.215

189,04_ 6_05,627

I_7,_59 6258,00_

2_6,574 &207,24_

215.184 61.53,342

22_, 677 6096 ;3_2
232,044 6n36,T_

240,_72 5_72,B_

24R,%52 5q06,_4_

256-i_7_--- 5_36.730

264,020 5763,96|

271; % _ ..... 56 __;T2&
278,_5& _608.915

286,_2_- 5526,6 14

2_,069 544[_107

306,2_5 526h,285

312,4_8 5164,266

_|7.917 5058,363

_19,702 4896,_66

307,68_ 4461.797

22q,027 3?54.040

I[t.o34 _49o.5_o
40._34 486,998

12,677 104.43]

1.858 -40.434
-|,Qq7 -85,368

-2.874 -_6._3
-2.7_6 -78,698

-2,530 --70,165

-_,27_ -62,RR4

-_,058 -57,0|6
-1._83 -52,228

-I,742 -48,357

-1,704 -47._ll
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_5-1555111)-7 D

VAql E 5-l. TX-R F ARTH-!:!XED VI=LCICITY COMPONENTS FOR EXPFNDEq

S-IT STAGF DESC_NT (_NGLI_;H UNTTS)

T|_F

_EC

×EPICJT YEI)OT ZFDOT

F TI <_i_C rT/_EC FT/SEC

$2 SEP

APEX

SPLASH

_4n._04

56_.v22

_66. 1 ?2

5Go.q0n

<_o.q00

67q. O00

640°000

_6q.000

&qo.qO0

700.000

77q,000

74o.000

7Ao.000

7q0.000

_4q.O00

_6q.000

o_o.n00

q4o.nO0

gqq.O00

1_._00

10?o.nO0

104o.000

106o.000

lOan.nO0

11no.gmO

I12o.000

114o.000

ll6q.mO0

!18o. O00

1700.000

171_.378

-5_5_.144 592.057 20002._43

-542q._40 5o5.q62 70800.o13

-5_10.67o &ll._q8 20733.16_

-573|,_80 6_.563 20727._3g

-575_.125 5|_.727 _077|.708

-5774._67 6l&.eo| 20715.340

-5795.603 616.055 2_70q°366

-5871.q67 6?0.738 _96_7.736

-6400. q80 64g.143 20_31.511

-6927.008 677.737 _0_64.972

-744q. gT_ 70_.q@4 2nlSS.|_]
-Tg6q.7q7 733.850 20000.gq2

-8486.3q6 761.?_ 1q803.557

-Sqqg.687 7_R.295 I_5q5.8[_

-O500.580 814._0_ Io_77.764

-1001_,9R3 840,786 [_14g._77

-1051_.7_ 866.206 18010.633

-11017.026 _ql.0_7 1_661.503

-11513.258 915.21.1 tR401.q52

-12o04.680 9_8.720 18131.037

-[2497.06q q61.514 17851°402

-12975.263 g8_.550 17560.748

-1_453.gP4 1004.775 1725B.154

-13926,332 I025.027 16q43,1Zq

-14_75.627 I04_.n_6 16595.679

-14665.067 I04_._g0 16066.16|

- 141 06. q14 oq3. 048 14638.442

- 1 0973.710 754.3_5 10675 .g85

-5619.68R 36&. 286 48g0.386

-2435.4_q 1_2.331 1597.76_

-I721.470 41.5o_ 342,&_2

-747.74n 6.005 -132.656

-526.730 -6.553 -280.079

-390. 702 -9.42g -2R5.04q

-320.780 -q. 173 -258.1 07

-27g. O? 7 -_. 301 -230.20?

-74_.778 -7.453 -206._12

-27_.326 -6.75_ -107.061

-206.334 -6.17g -171.351

-lql.004 -5.717 -158.650

-I_6.865 -5.502 -155.2_1

9
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o:j _5-15551lT)-7

T'_nl F S-LX-_ INFRTT_.I. PnSITI[IN EL'3MPONFNTS PAR F×DENDED

S-If' ST^GF r)F<CF.NT (mETRTC IJNTT_)

/

T I'-4r XI YT 71

_FC m m m

L

$2 SEP _4o._4

_62.02>

_65,729

APEX _6. ] 2_

_8_.000

_9.n00

640.000

6R_.nnO

7Oa. O00
72_a. O0 0

7  .ooo
7_q. O00
78o. nno

 o?.Oon

_49. nO0

P6q.o00

R_ o. 000

oOo.O00

o2_.000

960.000

qRo. O00

lOOO.O00

102o.no0

104_.000

1 a.bq. O0 O
InSO.oon

! I09.000

;  iLo.oon
! !_0. 000

$_LASH |215._78

6_R647g.176

6_q0416.7oo

6258765.5_

675 7087. I0(..--:_

75540_.10i -

62_3713. 543

624_872.48_

6?Oil 51. oi

6101243. [Ol

6046|06.4n8

_98755_ _40_ .....

592_602. 646

5_60292. I00

60480.850

606v0.65_

61_o?.o3o

61330.6_7

6143_.0¢0

&147_.64_

6164_.q2_

&3o07_126

18RTPlO.130

Iq_75qn.4_6

1o780_3.534

lqB335nLO64
lOS_&6&.Sq3

Ioo_9qn.420

]090202.443

20IR3qR.SSR

2150433.6r_

7281265.q_7

64090.88q 24108In.454

66042._84 2538oq_.38|

67067.500 2665740.47_

6_04q.09& 2790077.728

6o092._4& _o14631.245

57q1648.214...... 6_2_.72_ _n36627.17t

5710701.464

5644483.2_[

5566026.084

5484_63._|q

539o52q.515

5_I 156n. 41 !

5220493.52]

502q?Ql.n_

4q29692.323

4_30377.643

&747064.630

4683302._05

465_601._2I

4637|56.2_

4625879.395

4616584._94

460840_.217

460_82_.&95

459355i.667

458648].?o_

4579560. g8_

457?755.803

4566044._

45639_7.7_|

70B04.50_

v1657.VSl

72464.026

73240.33l

73_78.383

7467_.47_

75_39.976

75062.176

76g4_.44Y

77073.726

7T4o2.646

77567._3_

31568ql.684
3275350.q60

33qlq31.I41
3506558.3_6

361ql58.417

372_657.1RO

3837079.471
3044045.224

&n47730.700

4|485_8.84|

424377[._9_

4_2_83R.88_

76004.838 4_7_673.610

75546.354

7_6?.498

77047.6qg

70181.371

682q6.438

66405.870

_45l_.6_

&2617._85

43_6_36.[45

4406_36.356

&41270_.828

4416917.081

4420796.IIS

4424Q04.666

4428o92.44_

-- 4437825°57|

5_|_._60 4442411.37!

56o12.252 44ATORO.043

5630_.666 4448571.444
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_5-1_551(T)-7 :)

TARI F q-I X-R TNFPTIAL POSITION COMPflNFNTS FOR FXPENOFD

S-ll STAGE DF_C._NT {ENGLISH UNITS)

TT_F XI YI ZI

S_C FT FT FT

$2 SEP

APEX

SPLASH

54Q._4

55_.%S0

56_.7_2

564.522

5&_.372

566.|22

96q.000

&hg.hh0

6_9.000

640.0_0

6Gg.nn0

69o.000

7_o.000

79q.m_0

749. 000

76o. 000

7qo.0O0

qhg.n00

8?0.nO0

849.n00

_o.000

oQo.000

o_9.000

o4q.O00

_6o.nno

nqo.ooo

lOOq. O00

I0_O.000

2n624911.o67

2o6o5o41.061

20534007.728

2o57 35oI. 776

20522976.31 8

2051743_. 953
20511870. qBA

2049|707.5 8_

20344986.55?

20186790.400

2001?202.049

19836307.082

1964419_.867

194409&_._4

IO726680.08o

19001470.48@

18765424.77l

I 851 _645. _,7

18261240.40?
17Qg3317. Q4Q

17714991._lQ

17426379,_74
171_7603.39l

L68188_5.213

16500265,540

1617_531.218

15847695.6_6

155_7954.801

15365166.65_

15267720._45

152l_767.121

In4O.nO0 15176760.645

ln6o.no0 15146273.007

Inqq. O00

ll_g.nnO

II)O.000

1i49.n00

_P_o.000

1P15._78

1511943_.I03

15o9 555. oz
15070707.546

 5o475  .42o
 5o   o4.39o

1500_479.64&
149_0462.240

1407354e.g6_

198457.513

190050.V14

2oIo92._2n

201245.692

2013oq._OS

201.551.968

201704.87_

202?53.684

2n6011._47

_0_669.048

213224.675

216676.179

220021._25

22325_.190

226_.665

229_98.699

232298.254

P350_1.301

237745.819

240?8o.798

242711.2_l

245008.113

24717_.398

249219.736

25112&.795

252866.556

254240.965

254485.997

_52312.459

247855.4_I

242331.030

236_76.96_

23n253.m42

224069.677

217867.026

211655.833

205436.959

199708.94_

192970.340

1R6719.987

|_473g.717

6101663.802

62584n5.6_I

648o&II._23

6507056.958

65_4406.6_7

654_9_0.502

6550_58._99

662200W.6_5

70552_8.626

7484467.R4_

7_094R_.In4

83_0030.765

8745867°674

9156751.063

056243R.454

9962687°555

10357256.166

I074500_.0_ 2

11 I_83_2.q_I

I 1504456 . _67

11873879. 302
1273640 _ .OQ 2

I2591796. 146
129397R_ .890

13270956o344

13615658.g05

13_23134.157

14185q23.083

1434932_.846

14423674.994

14458124.506

14477_O1.147

14491197.749

14503924.251

14517075°653

14530q15.100

145450_I.040

145597_5.158

14574840.434

14590157.600

145_5050.646

_)

5-284



q

T&_,I r _-t._i-A

n5-l_551(fl-7

TNERTT_L V_LnC|TY CnMP_NENTS FOR EXPENDED
S-TT STAGE DESCENT (MFT_TC UNITS)

L
L

L

fir

F

S2 SEP _4o._4

56_._22

564.522

565._27

APEX _6_.122

6_O.OnO

64_._0n
_6O.0O0

7?_.0n0
740.900

760. 090
7_e,ono
poo.non

_2_.000
_4_.000

8_.000
_.000

o_q._00

o4o.nno

O6q.qO0

I0Oo. _00

ln_O.O00
 n4 .oOo
106o.000

I 0_ _. O00

1 Ino. nO0

ll_q.0on

1!4o.000

I]6o.000

]20q.990

SPLASH _215._28

=

XTDOT YT DOT ZTDOT

Mi_EC w/,SEE _ISFC

-|_76.46P

- 20q4. 60_

-21 08. T!
-2115.772
-2122._2"_
-2T4 f77
-2_?_. 676

- ? 670. 9-04

-30l ?. 87q

-3_4q. 1 T1
351 _' 024

- 3B47_. l 5q
-400_. 2_?
-4L62.707
- 4_2 0.3 76

-4476.22_

-4630. l21

-47_1.4q4

-4924. R41

-5016.01_

-4q_ t. 302
-_! _. 2?0

-2079.321

-I 048._7q

-_55.4n4

- 507. 001
-431. _6

-3g0.4_9

-_57.q66
- _4o. 457
-_42. q36

-=337.71 t

"_3"_.547

-332.434

59,470

5g. _48

58.46o

_.41n

58._5!

_q. 2q1

53.233

56.510

54.o71
,;3.3no
5]. 7q6
50.161
4_.4_4

45.067

43.307

41.516
39.694

37. _4_

35.959

34. 045

32.nqq
30.111

?7. qSq
24._77

-11.q11

-53.6qi
-7_.510

-Q_.416
-92.419

-93.0=;5
-9_.437
-q4.601
-q4.714
-94.841
-q4,qq2

-95.163
-95.350

-q5.41_

5-285

6707.263
6677. _+27
664-8-.-462

6_46. 228

6A 3.088
6641 •742

66_q .490
=6631 ._3 9

65 72 ,g5 ?
6'_ TO-.-O3q

6443 ._0
6_73.867
6300.225

6141.851

605T.] 26
566_. 71 0

5876.602

5780. qO n

_ 6 _ 1. 3-OD

_47!. 16_

_360.416

5245.293

5120.167
4041,036

4505.401

3346.242

167R.284
733.313
373.0ql
236.6N1
1q5.406

195.971
204.957
213. 750

221 .O B3

226.882
231.52_

235.186
236.152

k



D5-155_I(_-7 19

T^nLF _-! XT-_ INERT(At VELOCITY C I)MPONF.NTS FC)R F.XPENDF.D

S-IT 5TAr, E OESCENT (FNGLISN UNITS|

XTDC)T YI nqT ZTDOT

F TISFC FTISFC FTISFC

$2 SEP _4q.304

S&P.o_2

5&5.377

APEX 5_.1_2

5qq. O00

6_q.090

6qo,_00

7_._00

720.009

7&Q. _00

7qQ.oO0

R?O,Oh0

94o.000

8_q. O00

qq_.OOO

qO_.O00

_?_.000

q6q.o00

lO_O.00O

107_.090

Im&q. O00

I_60.000

10qo.000

lIPq.000

]14_.000

I_qq. O00

SPLASH lPl_._8

-6_4.4_4 I_5.112 22005.456

-6565.465 l q&._q2 21907.558

-6q72.065 1oI.87_ ?I_12.541

-&qoS. ?lq !Ol.&_& 21R05.211

-6gT 8._6 _ 191.439 217q7._62

-6941.50q Iq1.744 217qO.4q3

-6964.643 lql.050 31783.104

-7047. q24 I g0.3_7 21756._60

-7623.610 18_,402 2156_.497

-8195.315 Iq0.351 2135_.3o_

-8762._0q I_.I_ 2114l. I01

-9325.952 16_._ 20qll.6_q

-q_4.610 164.56_ 20670.02o

-Iq4_8.64_ 15o. i01 20416.78g

-10gflT. Rg7 153.530 20150.431

-115_2._30 147,857 Iq872._61

-12071.4q7 142.s8_ IO582._82

-12605.508 136,?06 Ig280.lgn

-13134.128 130.72_ 18q65.87o

-|36S7,17& 124.157 1863q,434

-14174.&63 117.q75 |8300.82g

-|4695.77| 111.6_7 17949,qg_

-151g0.6_7 105.31_ 17586.667

-1_6_7.317 9_.788 17208.q67

-16|57.615 _1.778 16798.432

-16456. q01 80.q67 16213.702

-15_50.727 50.46q 14781.793

-12510.563 -3_.077 I097_.484

-6821.q20 -176.1_I 5506.1q2

-34&0. R75 -257. S80 2405.8_4

-7150.276 -2_0.07R 1224.053

-1646. q_6 .309.213 776.511

-1416.8_I -30R.251 641.094

-1P81.|33 -30g._34 642.g4_

-1213.631 -_|0._71 672.430

-I174,429 -_10.742 701,_81

-I|46,512 -3||.|59 725.338

-l125. llR -3li,655 744,363

-I|A7.077 -317.215 7S0,596

-I0_4._|3 -3|2._28 771.608

-1000.664 -313.037 774.777

:)
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TABLE 5-LXII.

D5-15551 (I) -7

APOLLO REFERENCEMISSION PROGRAM
FORMATDEFINITION

_=

K_K===-

The following format key identifies the printed parameters in

Table 5-LXIII. All units are in kilometers, km/sec, and degrees.

T time from First Motion, in both total hours and

total seconds

GEOCENTRIC REFERENCE is printed along with the following values:

xDx}Y DY

Z DZ

inertial geocentric cartesian coordinates.

R

DEC

RA

V

PTH

AZ

radius vector magnitude

declination

right ascension

velocity vector magnitude

flight-path angle

azimuth

ALT altitude

LAT latitude

LON longitude

VE velocity

PTE flight-path angle
AZE azimuth

inertial

geocentric

polar coordinates

rotational

geodetic polar
coordinates

PLANETARY COORDS is printed along with the following values:
=

XM DXM 1 geocentric inertiai position and velocity
YM DYM of the moon.

!ZM DZM

RM

DEM

RAM

LOM

VM

GHA

radius vector magnitude

declination

right ascension

longitude

velocity vector magnitude

Greenwich hour angle

1 moon

relative to

the earth

jL_

5"2 87



TABLE 5-LXII.

.D5-15551 (I)-7

APOLLO REFERENCEMISSION PROGRAM
FORMATDEFINITION (Continued)

XS
YS
ZS sun cartesian position coordinates relativeto the earth

RAS
LOS
DES right ascension 1longitude

declination
geocentric solar position

KEPLERIAN OSCULATINGELEMENTSis printed along with the following
values relative to the earth-moon plane:

SMA
ECC
INC

RAN
APF
RP

semimaj or axis
eccentricity
inclination of vehicle plane to earth equatorial
plane
right ascension of ascending node
argument of perifocus vector
radius at periapsis

VH
RNMP
APMP
INMP
APO
TFP

excess hyperbolic velocity (hyperbola only)
right ascension of ascending node
argument of pericenter vector
inclination of vehicle
apogee distance
time from periapsis

TA
EA
MA
SLR
PER
MTA

true anomaly
eccentric anomaly
mean anomaly
semilatus rectum
period
maximum true anomaly (360 ° in ellipse, calculated

value in hyperbola)

2-BODY AND XI TERMS is printed along with the following values:

XTB DXTB 1
YTB DYTB

ZTB DZTB

two-body cartesian coordinates

5-288



D5-15551(I)-7

E

_=_

TABLE 5-LXII. APOLLO REFERENCE MISSION PROGRAM

.... _FO_T DEFINITION (Continued)

xI1YI

ZI

DXI

DYI

DZl

- total perturbation to position

- total perturbation to velocity

DDXI }
DDYI

DDZI

RTB

RDTB

ACC

- total perturbation to acceleration

two-body -radius vector magnitude
. L

two-body velocity vector magnitude

vector magnitude of _- terms

PERTURBATION ACCELERATIONS is printed along with the following
values :

SPX )
SPY noncentral body accelerations

SPZ

ENX }
ENY Encke accelerations

" ENZ

DGX

DGY

DGZ
atmospheric drag accelerations

ATX

ATY

ATZ

OBX

OBY

OBZ

accelerations due to thrust

I central-body nonspherical potentialaccelerations
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TABLE 5-LXI I.

D5-15551(I)-7

APOLLOREFERENCEMISSION PROGRAM
FORMATDEFINITION (Continued)

D

SELENOCENTRIC REFERENCE is printed along with the following
values:

x Dx)Y DY

Z DZ

inertial selenocentric cartesian coordinates

R

DEC

RA

V

PTH

AZ

radius vector magnitude
declination

right ascension

velocity vector magnitude

flight-path angle
azimuth

inertial

selenocentric

polar coordinates

SELENOGRAPHIC REFERENCE is printed along with the following
values:

x ox1Y DY

Z DZ
selenographic cartesian coordinates

ALT

LAT

LON

VR

PTR

AZR

altitude 1

latitude

longitude

velocity

flight-path angle
azimuth

rotational

selenographic

polar coordinates

LTS

LNS

latitude

longitude 1 selenographic subsolar point

LTE

LNE

latitude

longitude } selenographic subearth point

DSMP

RSMP declination 1right ascension

sun direction in earth-moon

plane

LIN

LAN

LAP

inclination of flight plane

longitude of ascending node

argument of periapsis
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TABLE 5-LXIII

D5-15551(I)-7

S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

..... k

T 0.325954861111111D Ol 0. I17343750000000D 05

GEOCENTRIC REFERENCE (PACSS NO. 4)
- _ X-6.7218805D 03 Y 6.5152152D 03 Z 3.86q338-6D-_3

OX- 8.7422793D O0 OY-8. [572333D-01 O Z- 3.23_ _-[)-Oi

V 8.7862__'tgD O0 PTH 3.5908896D 01 AZ I.Io_g694D 02
ALT 3.75420071") 03 LAT 2.25427490 Ol LON 2.953-6882D 02

VE 8,2709193r) oo PTE 3.8455984D O1 AZE 1,1256349D 02
C3-1.50509020 O0 RTM 3.8290198D 05 RDOT 5.1531003D O0

PLANETARY COORDS IPACSS NO. 4)
YM-6. 3924848D 04

DYM-8.697q 114D-O1

DEM-6.08 38696D O0

VM 1.01753310 O0
YS 2. 2549478D 07

LOS-2.gI61614D Ol

-- XM-3,BO39122D 05
DXM 2.3754331D-01

RM 3.87qoggoD 05
LOM 3.4901379D 02

XS-I.4847106D 08
RAS 1.7136403D 02

ZM-4.[II2294D 04

DZM-4.?!=603?[D-O!
RAM-l.7046056D 02
GHA 2.00_25650 02
ZS g,7781768D 06

DES 3o7254099D O0

INC 2.9977632D Ol

RAN [_6664_23D O0 APF 7.2|84031D Ol RP 6.6002143D 03
VH-B.5237179D-02 RNMP 4.0356864D Ol APMP 7.0685322D O0

KEPLERIAN OSCULATING ELEMENTS {PACSS NO. 4)

SMA 2.&483674D 05 ECC 9.7507818D-01

INMP 2.10177g00 O0
TA 7.2885460D O!

SLR 1.3035g39D 04

APO 5.2_073280 05 TFP 2.968073qD O0

EA g.4832690D O0 MA 2;78502440-01

PER 3.7676829D 02 MTA 3.60000000 02

2-BODY AND Xl TERMS (PACSS NO. 4)
_XTB_6,7218805D 03 YTB 6.5152152D 03 ZTB 3.8693386D 03

DXTB-B.7422793D O0 DYTB-B.1572333D-OI DZTB-3.2)&B566D-OI
o-.0- YI o.o zi 616--

OXI 0.0 OYI 0.0 OZi 0,0

ODXI 4.3312855D-07 DOYI-k.4457074D-O7 OOZI-2,1708862D-06
RTB 1.0129338D 04 RDTB 8.7862179D O0 ACC 2.2578730D-06

PERTURBATION ACCELERATIONS (PACSS NO. 4)
..... SPX-I.3271211D-Og SPY-8.98592760-10

ENX 0,0 ENY 0o0
OGX 0.0 DGY 0.0

ATX 0.0 ATY 0.0
OBX 4.3445567D-07 OBY-4.4367215D-07

SPZ-5.6622629D-[O
ENZ 0.0

DGZ 0.0

ATZ 0.0
OBZ-2.1703200D-06

r_ _
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D5-15551{ I )-7 '_

TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

[CONTINUEDI

T 0.425954861111111D Ol 0.153343750000000D 05

GFOCENTRIC REFERENCE [PACSS NO. 4)

X-2,8183431D 04
DX-A.3954970D O0

R 2.8206785D 04

V 5.171g783D O0
ALT 2.1_28621D 04

VE 4,6768931D O0

C3-I,513569qD O0

Y-I.1329429D 03
DY-2.3922238D O0

OEC-3.7114772D-OI

PTH 6,0386439D Ol

LAT-3.7171030D-OI
PTE 7,4031073D Ol

Z-I.B271522D 02

DZ-I.306228[D O0

RA-I.7769801D 02

AZ 1.1998105D 02

LON 3.26735270 02

AZE 1.7299525D 02

RTM 3,sgqqBg3D 05 RDOT 4.49640420 O0

PLANETARY COORDS (PACSS NO. 4)
XM-3.795192ID 05

DXM 2,4690688D-01

RM 3.8776732D 05

LOM 3.3445285D 02
XS-l,4848677D OR

RAS 1.71401430 02

YM-6.7053127D 04

DYM-8.6812821D-Ot
DEM-6.3381751D O0

VM I.OIT8508D O0
YS 2.2452717D 07

LOS-4.4165282D 01

ZM-4,2808172D 04
DZM-4. 7054300D-01

RAM-I ,6998043D 02

GHA 2,1556671D 02

ZS 9,7362139D 06

DES 3,70944159 O0

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 41
SMA 2.6335302D 05 ECC 9.749329q0-01 INC 2,9983137D Ol

RAN 1,6586815D O0 APF 7,2189556D Ol RP 6.601473qD 03

VH-1.4431O76D-Ol RNMP 3,9633209D O1 APMP 7,2574813D O0
INMP 2.1023298D O0 APO 5,2010457D 05 TFP 2°968016gD O0

TA 1.2347802D 02 EA 2.3673088D Ol MA 1,2444950D O0
SLR 1.3037469D 04 PER 3,7360651D 02 MTA3,bOOOOOOD 02

2-B_DY AND XI TERMS (PACSS NO, 4)
XTB-2.818343gD 04 YTB-I.1329429D 03 ZTB-I,8271479D 02

DXTB-4,3955219D O0 DYTB-2,3922237D O0 DZTB-[°3062270D O0

Xl 7.52q4401D-03 YI-8,T831761D-05 -ZI-4.274102gD-04

DXI P.4qOSQ63D-05 DYI-9.4450316D-08 OZl-l°O721947D-06
DDXI 3,5123423D-OB DDYI 8,[968144D-I0 DDZI 1.3909799D-I0

RTB 2.B206793D 04 RDTB 5.1719992D O0 ACC 3,5133262D-08

PERTURBATION ACCELERATIONS {PACSS NO. 4l
SPX-7.094qOO3D-09 SPY-7.6305122D-IO

ENX 2.6646910D-10 ENY 1,7647754D-11
DGX 0,0 DGY 0.0

ATX 0,0 ATY 0.0

OBX 4.1951855D-OB OBY 1.565084gD-O9

SPZ-6.6366478D-lO
ENZ I,OI859g5D-ll

DGZ 0.0

ATZ 0.0
OBZ 7,q2576770- lO
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TABLE 5-lXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

{CONTINUED}

T 0.552560138000000D Ol

G_OCENTRIC REFERENCE {PACSS NO. 4)

o. lg8921649680000D 05

X-4.4639831LO 04 Y-t.tOt58420- 04 ..... Z-5.g5153ttD O_
DX-3.0559896D O0 DY-2. 1939800D_=0_0 -D_-_.2142615D O0
R 4.650B-QQSD 04 DEC-7,35450650 O0 -R-_-i,%54_[_38D 02
V 3.9531066D O0 PTH 6.6gI5197D Ol AZ--I.IQI4865D 02

ALT 4.013118]D 04 LAT-7.361|Sg8D 00 LON 3.1997612D 02
VE 4.22306030 O0 PTE 5,q444973D Ol AZE-I.IO57674D 02
C'_-1,5138552D O0 RTM 3,4120594D 05 RDOT 3.6365637D O0

PLANETARY C00RDS (PACSS NO. 4)
XM-3.78366870 05 YM--7.lOO4863D 04

DXM 2.5874533D-01 DYM-B.65gO815D-O|

RM 3,BTSB696D 05 DEM-6.6597507D O0

LOM-3,I601909D 02 VM [.0182515D O0

XS-I.4850656D 08 YS 2.2330196D 07

RAS 1.7!44878D 02 LOS-6.3160718D O[

ZM-4.4949632D 04

DZM-4.6gt3763D-O[

RAM-I.6937141D 02
GHA 2.3460950D 02

ZS 9.68307g6D 06

DES 3.6892218D O0

KEPLERIAN OSCULATING ELEMENTS IPACSS NO. 41

SMA 2.6330339D 05 ECC 9.7402847D-01 INC 2.99829740 Ot

RAN 1.6586287D O0 APF 7.2189360D O1 RP 6.60[4196D 03

VH-l.BT_)SI24D-Ol RNMP 3,BqSIO43D OI-APMP 7.2539357D 00

INMP 2.1021083D O0 APO 5.2000537D 05 TFP 2.g680133D O0
TA 1.3757738D 02 EA 3.2377603D O1 MA 2.465139[D O0

SLR [.3037332D 04 PER 3.7350091D 02 MTA 3.60000000 02

2-_ODY AND Xl TERMS |PACSS NO. 4l
XTB-4.4640089D 04 YTB-I.16i5861D 04 ZTB-5.g535497D 03

DXTB-3.0560476D O0 DYTB-2. I939884D O0 DZTB_I.21427120 O0

Xl 2.5803926D-0I YI 1,8450784D-02 ZI-I.B560245D-02

DXI 5.7944077D-05 DYI 8.4454083D-06 DZI g.6528788D-06

DDXI-S.S362180D-Og DDYI [.7904504D-Oq OOZI 1.9435971D-09

RTB 4.6509252D 04 RDTB 3.953|590D O0 ACC 6.1345735D-09

PERTURBATION ACCELERATIONS (PACSS NO. 4)

- SPX-I.242760gD-08 SPY-I.7075252D-[O

ENX 1.B82BSgOD-O9 ENY 6.8287377D-I0

DGX 0,0 DGY 0.0

ATX 0.0 ATY 0.0

OBX 5.0085322D-09 OBY 1.27832910-09

SPZ-4.BOSIOO4D-IO

ENZ3.I392802D-IO

DGZ 0.0

ATZ 0.0

OBZ 2,1101791D-09
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED}

T

DELTA V APPLIED

GFC)CENTRIC REFERENCE {PACSS NO, 4)

0.552560138000000D Ol O.Ig8921649680000D 05

X-4.4639831D 04

DX-3.0476883D O0

R 4,6508998D 04

V 3.q251795D O0

ALT 4,01311830 04

VE 4,2180925D O0

C3-I,733872AD O0

Y-I.1615842D 04

DY-2.1644660D O0

OEC-7.3545065D O0

PTH 6,7222058D Ol

LAT-7,36118qSD O0

PTE 5,9093463D Ol

Z-5.9535311D 03

DZ-I,I97379ID O0

RA-I,6541438D 02

AZ I,1914865D 02

LON 3.19976[2D 02

AZE-I,Ogq6521D 02

RTM 3,4120594D 05 RDOT 3.6[90637D O0

PLANETARY COORDS {PACSS NO. 4)

XM-3,TB36687D 05

DXM 2,5874533D-01

RM 3,8758696D 05
LOM 3.1601gO9D 02

XS-I,4850656D 08

RAS 1,7144878D 02

YM-7,IOO4863D 04
DYM-8,6590815D-01

DEM-6,6597507D O0

VM 1.0182515D O0

YS 2.2330196D 07

LOS-6, 3160718D Ol

ZM-4,4949632D 04

DZM-4,6913763D-O!

RAM-I,6937141D 02

GHA 2,3460950D 02

ZS 9,6830796D b6

DES 3,6892218D O0

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA 2.2989IB4D 05 ECC 9.7236085D-01 INC 2.9982974D Ol

RAN I,6586287D O0 APF 7,14621880 Ol RP 6,3540157D 03

VH-2,I4978330-OI RNMP 3,8951043D Ol APMP 6.12791420 O0

INMP 2,1021983D O0 APO 4.5342966D 05 TFP 2.9692480D O0

TA 1.3870340D 02 EA 3,4878546D Ol MA 3,0201678D O0

SLR 1,2532412D 04 PER 3,0471393D 02 MTA 3,6000000D 02

2-BODY AND XI TERMS [PACSS NO, 41

XTB-4,4640089D 04 YTB-I.I61586]D 04 ZTB-5.9535497D 03

DXTB-3,O560476D O0 DYTB-2, I939884D O0 DZTB-I.2142712D O0

XI 2,5803926D-01 YI 1,8450784D-02 ZI 1.8560245D-02

DXI 5,Tg44077D-05 DYI 8,44540830-06 OZl 9.6528788D-06

DDXI-5.5362180D-O9 DDYI I,TgOASO4D-09 DDZI 1.9435971D-O9

RTB 4.6fioq252D 04 RDTB 3,9531590D O0 ACC 6.1345735D-09

PERTURBATION ACCELERATIONS IPACSS NO. 4)

SPX-I,2427609D-O8 SPY-I.7075252D-IO

ENX I,88285qOD-09 ENY 6,8287377D-10

DGX 0,0 DGY 0o0

ATX 0,0 ATY 0°0

OBX 5,O085322D-Og OBY 1.2783291D-09

SPZ-4.805IOO4D-IO

ENZ 3.1392802D-lO

DGZ 0,0

ATZ 0,0

OBZ 2.1101791D-09

9
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TABLF 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED}

0.525954861111111D Ot 0.1893437500000000 05

GEOCENTRIC REFERENCE (PACSS NO. 4)
Z-4,7796148D 03

DX-]._O_[7OBD O0 DY-2.2389329D..... O0 DZ-I,2371117D O0
R 4.2g&25280 0% DEC-6.3_26D O0 RA-I.6715338D 02

V 4.1281924D O0 PTH 6.6017463D OI AZ t.1935675D 02
ALT 3.65846270 04 LAT-6.3937237D O0 LON 3.22238840 02

VE 4.1q86734D O0 PTE 6,39424940 01 AZE-I.I647349D 02
C3-1,5138815D O0 RTM 3,447026ID 05 ROOT 3.7718030D O0

PLANETARY COORDS (PACSS NO, 4)
.... XM-3.78&I35ID 05 YM-T,OI75276D 04 ZM-4.4500152D 04

DXM 2,5625915DLbI---OYM--B--&&38532D-Ot OZM-4,6943875D-OI
RM 3.8762485D 05 DEM-6.5922ttSD 06- RAM-I.6_-4-g9500 02

EOM 3.i989272D 02 VM 1.0181675D O0 GRA 2,3060778_ 02

XS-t.4850242D 08 YS 2.2355945D 07 ZS 9,6942461D 06
RAS 1.71438830 02 LOS-5,gI68951D 01 DES 3.69347tID O0

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4)

-'-:SMA 2.6329881D 05 ECC 9,7492792D-01 INC 2.9983004D OI

RAN l ,6586432D O0 APF ?.2[Bg39-O-D_l RP 6.6014485D 03
VH-I.Tg45823D-OI RNMP 3,9094576D OI APMP 7.2545207b O0

INMP 2,1022241D O0 APO 5.19996170 05 TFP 2.9680103_ O0

TA 1,3559842D 02 EA 3,0868133D Ot MA 2.2087639D O0
SLR 1,3037385D 04 PER 3,734911&D 02 MTA 3.60000000 02

2-BODY AND XI TERMS (PACSS NO. 4)
- XTB-4.t627302D 04 YTB-9.4930842D 03 ZTB-4.7796250D 03

DXTB-3,_3_6D O0 DYTB-2.2389396D O0 DZTB-t.237tI93D O0
XI 2,0044724D-01 YI 1.1196992D-02 Z! 1.02576130-02

DXI 6,1817667D-05 DYI 6.6860299D-06 DZI 7.6287385D-06
DDXI-2.4054593D-09 DDYI 1,8874425D-09 DDZI 2.2904400D-09

_RTB 4.2962725D 04 RDTB 4,1282469D OO ACC 3.8203127D-09

PERTURBATION ACCELERATIONS (PACSS NO. 4)

_SPX-I.I384492D-08 SPY-3,0317419D-IO SPZ-5.2606877D-IO

ENX I.D829417D-09 ENY 6.0289520D-10 ENZ 2.8032545D-10
DGX O.O DGY 0.0 DGZ 0.0

ATX 0.0 ATY 0,0 ATZ 0.0
OBX 7.0960908D-09 OBY 1.5877215D-09 OBZ 2,5361833D-Og

m

|_-
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY
(CONTINUED)

0.6259548611111110 O1 0.225343750000000D 05

GEOCENTRIC REFERENCE {PACSS NO. 4)

X-5.2151300D 04
DX-2.66259040 O0

R 5.5647438D 04

V 3.5485611D O0

ALT 4.926q837D 04

VE 4.4380084D O0
C3-1.7337358D O0

Y-I.7181327D 04

DY-2.0510752D O0

DEC-g.3468857D O0

PTH 6.9027472D Ol

LAT-9.3539357D O0

PTE 4.8299318D Ol

Z-9.037773gD 03
DZ-1. 13841490 O0
RA-l.bI76545D 02
AZ 1.18618410 02

LON 3.1258570D 02

AZE-I,OI88322D 02

RTM 3.32405730 05 ROOT 3.3134765D O0

PLANETARY COORDS [PACSS NO. 4)
XM-3.7767416D 05

DXM 2.65599240-01

RM 3.8748249D 05

LOM 3.0533340D 02
XS-I.4851798D 08

RAS 1.7147623D 02

YM-7.3291006D 04

DYM-8.6456245D-OI
OEM-6.8459593D O0

VM 1.0184830D O0

YS 2.2259161D 07

LOS-7.AI72620D Ol

ZM-4.6188079D 04

DZM-4. 68290970-01

RAM-I.6901775D 02

GHA 2,4564885D 02

ZS 9.6522734D 06
DES 3.6774989D O0

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4)
SMA 2.2q91000D 05 ECC 9.7236357D-01 INC 2.99829300 Ol

RAN 1.6586021D O0 APF 7.1462085D Ol RP 6.3538914D 03
VH-2.3641204D-O1 RNMP 3.85542qgD O1 APMP 6.1269263D O0

INMP 2.10215600 O0 APO 4.534661lD 05 TFP 2.969266lD O0
TA 1.4282695D 02 EA 3.8784946D Ol MA 3.8867975D O0

SLR 1.2532184D 04 PER 3.0475004D 02 MTA 3.6000000D 02

+9

2-BODY AND Xl TERMS [PACSS NO. 4)
XTB-S.2151266D 04 YTB-I.7181330D 04 ZTB-9.0377786D 03

DXTB-2,6625628D O0 DYTB-2.05[O777D O0 DZTB-I.1384181D O0

XI-3,3280036D-02 YI 3,4879091D-03 ZI 4.7007304D-03

DXI-2.T63603gD-05 DYI 2.5272527D-06 DZI 3,2324756D-06
DDXI-l.3029703D-08 DDYI 8.4807121D-10 DDZI 8.8714178D-10
RTB 5.5647409D 04 ROTB 3.5485428D O0 ACC 1.30873750-08

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-I.5170238D-O8 SPY 1.92257050-10
ENX-I.I388778D-IO ENY-7.Og50473D-I1

DGX 0.0 DGY 0,0

ATX 0,0 ATY 0.0

OBX 2.2544231D-09 OBY 7.2676463D-10

SPZ-3.518686[D-IO
ENZ-4.3951128D-11
DGZ 0.0
ATZ 0.0
OBZ 1.28296150-09

9
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

_(CONT 1 NUFD )

1 : 0.725954861111lIID Ol ..... 0.261343750dO_JO000 05

!,"FOCENTRIC REFERENCE (PACSS NO. 4)

i_! :_:X-6_10556300._4 Y-2.4324967D 04 Z-1.3008896D 04
DX-2.3078381D O0 0Y-1.-9221179D O0 DZ_.06996830 O0

R 6.6997950D 04 _ DEC-1.11961580 O! RA-I.5B277340 02

V 3.18833590 O0 PTH 7.0678810D OI AZ 1.17996180 02

_-_ALI" 6.06205900 04 LAT-I.I203ilTO OI LON 3.01032750 02

VE 4.o1907880 O0 PTE 3;V?OIB37D O! AZE-9.7302B84D O!

C3-1.73348090 O0 RTM 3.2180641D 05 RDOT 3.00876470 O0

PLANETARY COORDS |PACSS NO' 4| - -

XM-3.7670121D 05 YM-7.6400030D 04 ZM-4.7871795D 04

DXM 2.7402626D-0 ] DYM- 8.6265960D-01 DZM-4. 67099660-01

RM 3.87340260 05 DEM-T.Ogg3OBgD O0 RAM-L.68535160 02

L{]M 2.9077493D 02 VM 1.01879740 O0 GHA 2.6068991D 02

XS-1.48533470 08 YS 2.21623660 07 ZS 9,61029600 06
RAS 1.7151363D 02 LOS-8.91762900 OI DES 3.6615247D O0

:il-- KEPLFR!AN OSCULATING ;EEEMEF_ {q_ACSS NO. 4}

...... _=__2;299438I_0__7E368930-01 INC 2.99829480 Ol

RAN 1.65861690 O0 APF 7°14617600 Ol RP 6.35359290 03

VH-2.6IISIggD-OI[-RNM_3.80122190 OI APMP 6.1265976D O0

INMP 2.102[686D O0 APO 4.5353402D 05 TFP 2.9693_I680 O0
TA 1,_6725970 02 EA 4.32166160 Oi MA 5.066916}D O0

SLR 1.2531629D 04 PER 3.04817260 02 M1A _3.6000000D 02

2-BODY AND XI TERMS IPACSS_NOo 4)
_- _t_'-_ XTB-6°_[O5540ID 04 YTI_-2,,4324984F) 04 ZTB-I°30089|TD 04

DXlrB'2o3077539D O0 DYTB-1_°g221233D O0 {)ZTB-l°O699737D O0

XI-2.2913553D-0! Y[- 1.77900200-02 'Z[ 2.07459570-02

DX[-B.4233860D-05 _DYi 5,,369060[0-06 DZI 5.37322061]-06

00X[-[.81626110-08 DDYI 7°62627840-10 DDZI 3.67546950-10

RTB 6.6997752D 04 RDTB 3,1BB2BOOD O0 ACC I_e1823300-08

PERTURBATION ACCELERATIONS (PACSS NO. 4|

SPX-}.B720!86D-O8 SPY 6°9446163D-!0 SPZ,1.6_9748BD-lO
_X_i495252D'|O _ENY-3°Og.Bg?67D-|O ENZ-}.8061929D-IO

DGX 0.0 DGY 0.0 DGZ 0.0

ATX 0,0 ATY 0.0 ATZ 0.0

OBX q.7252773D-]O OBY 3.7806388D-10 OBZ 7.1414112D-10

_---

-- _:: -
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED)

T 0.825954861IIIIIID Ol 0.297343750000000D 05

GEOCENTRIC REFERENCE |PACSS NO. 4)
X-6.QBQ2822D 04

DX-2.05gOgT3D O0

R 7.7401468D 04

V 2.9268476D O0

ALT 7.10243040 04

VE 5.4774754D 00
C3-1.73319230 O0

Y-3. I048599D 04
DY-I.8165587D O0

DEC-I.250218ID O!
PTH 7.[822167D O[

LAT-I.2508864D 01

PTE 3.0509677D Ol

Z-I.6755620D 04
DZ-l,OI32469D O0

RA-I.5573987D 02

AZ L.1747514D 02
LON 2.8852qI4D 02
AZE-g.5117534D Ol

RTM 3,1233104D 05 RDOT 2.7807768D O0

PLANETARY COORDS (PACSS NO. 4)
XM-3. 7569471D 05

DXM 2. 84239360-0[
RM 3.87198150 05

LOM 2.7621731D O_
XS-I .485488gD 08

RAS 1.7155102D 02

YM-7. 9502059D 04
DYM-8. 6067677D-0 [

DEM-7. 3525[05D O0

VM [.O191107D O0
YS 2,2065561D 07

LOS- [. 0417qq6D 02

ZM-4.9551144D 04

DZM-4.6586485D-OI

RAM-I.6805171D 02

GHA 2.7573098D 02
ZS 9,5683137D 06

DES 3.6455487D O0

KFPLERIAN OSCULATING ELEMENTS |PACSS NO. 4) ..........
SMA 2.29902090 05 ECC 9.7237562Du01, IN_:_:R.9983040DOl
RAN 1.6587012D O0 APF 7.1461167D 01 RP 6.3531124D 03

VH-2,8245595D-OI RNMP 3o74688[[D O[ APMP 6.[269416D O0
INMP 2.1022563D O0 APO 4.5361107D 05 TFP 2.9694047D O0
TA Io49532550 02 EA 4.6976865D 01 MA 6.24628770 O0

SLR I,2530724D 04 PER 3.0489339D 02 MTA 3,6000000D 02

2-BODY AND XI TERMS (PACSS NO. 4l
XTB-6,8892162D 04 YTB-3.1048641D 04 ZT8-l.67556620 04

DXTB-2.0589400D O0 DYTB-I.BI65669D 00 DZTB-I,OI32531D O0
XI-6.59452570-01 YI 4.2103273D-02 Zl 4.1830943D-02

OXl-l.5735263D-04 DYI 8.1624126D-06 DZI 6.1900471D-06

DDXI-2.2372935D-O8 DDYI 8,017818tD-10 DDZI 1,1430724D-10
RTB 7.7400907D 04 RDTB 2,9267441D O0 ACC 2,23875890-08

PERTIIRBATION ACCELERATIONS (PACSS NO. 4l
SPX-2.21528q7D-08 SPY 1.1980345D-09

ENX-?,2084069D-IO ENY-6°I653922D-[O

DGX 0°0 DGY 0°0

ATX 0.0 ATY 0,0
OBX 5,0080272D-[0 OBY 2,2028658D-10

SPZ 2.48953380-11
ENZ-3.49147060"lO
DGZ 0,0
ATZ 0,0
OBZ 4,3855896D-I0

D
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TABLE 5-LXI[I S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY
(CONTINUED}

T 0.9259548611111110 Ol

F F_CENTRIC REFERENCE (PACSS NO• 4)

X-T.SgS#O59D 04 Y-3•7424756D 04
DX-].B717976D O0 DY_I.7282027D O0

R 8•70765600 04 DEC-I.3491405D 0I

0.333343750000000D 05

Z-2•Q31491OD 04
DZ-9.6542178D-O!

RA-I.5375920D 02

V 2•7243990D O0 PTH 7.266876gD 01 AZ I,.1703206D 02
ALT B•O&gg558D 04 LAT-I.34/)7782D bl LON 2.7545875D 02

_/E 6:05_4015D O0 PIE 2•545335gD 0+I AZEL_);3§_734D 0t
_ =

C3-I.7328855D O0 RTM 3.03674300 05 RDOT 2;60070730 O0

> __" :- __

PLANETARY COORDS |PACSS NO. #)

XM-3.7465470D 05 YM-B.2596BO6D 04 ZM-_J.I_2_)6gD 04

DXM 2.q353763D-OI DyM-8. 5861306D-0I DZM-4. 6458656D-01

RM ).B70561PD 05 D+£_4:_t;605274z+§ 0() RA_I-I+_6TS&T+JO+6 02
+ LOM 2.6166057D 02 VM 1.019422gD O0 GHA2.gO?+f2OSD 02

: XS-t.4856423D 08 YS 2.196874_[)__7 ZS _J;5_2(_TD 06

• RAS l•TISBB42D 02 LOS-I•IgIB363D 02 DES );L_OBD O0

+ KEPL+RIAN OSCULATING ELEMENTS |PACSS NO. 4)

-, ..... SMA 2•_602281D 05 _ ECC+9.723835z, D-OI --- INC"2;ggS_igBD Ol

RAN I•85886tTD O0 APF ?.]4(_02YBD +6]+ +RP 6.3_2_+i68_ 63
; : VH-3.OI362qGD-O[ RN+MP 3.6924316D0[ APMP 6.12_77D OO

:+_INMP 2 tO_+_S+D O0 APO 4.5369_2tD 05 TFP 2;9%_+3BBr) oo

-- :: - SLR 1,2529402D 04 PER 3.0497437D 02 MTA 3.6-000000D 02

+

2-BODY AND XI TERMS (PACSS NO• 4I

--:--- XTB-7.5052080D 04 YTB-3.7424833{)_ ZTB-2.0314902{) D4

DXTB-I.BTI5526D O0 DYTB-I,7282139D O0 DZTB-Q.654281ID-OI

. - XI-I.3_Q3630D OO YI 7.686203_9D-62 ZI 6.45220276-02

DXI-2,44<)I222D-04 DYI 1.1204062[)-05 rJZl 6,3]&i223D-06
-- _ -- -- =

DDXI-2.6234295D-08 DDYI 8.9399849D-IO DDZI-I.g802322D-t!
RTB 8.7075405D 04 RDTB 2,724240[D O0 ACC 2.6249531D-OB

PERTURBATION ACCELERATIONS {PACSS NO. 4)

SPX-2.5531780D-O8 SPY 1.6996716D-09 SPZ 2.[693038D-IO

ENX-9.9_6BTIOD-IO ENY-9.4557276D-I 0 ENZ-5 ; 2704107D- t0

DGX 0.0 DGY 0.0 DGP O.O

ATX 0.0 ATY 0.0 ATZ 0.0

OBX 2.B957175D-[O {]BY 1.3989966D-10 OBZ 2'9030836D-I0....

i
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED}

T O.102595486111111D 02 0.369343750000000D 05

GFnCENTRIC REFFRENCE {PACSS NO. 4}

X-8.24[6634D 04

DX-I.7238552D O0

R Q.6165212D 04

V 2,5607422D O0

ALT 8.9788346D 04

VE 6.6192938D O0

C3-l.73256590 O0

Y-4.3506995D 04

OY-I.6526721D O0

DEC-I.4276641D Ol

PTH 7.3323990D Ol

LAT-I.4282724D 01

PTE 2.1752338D O1

Z-2.3714720D 04

DZ-Q.2433685D-OI

RA-I.5217083D 02

AZ 1.16648T4D 02

LON 2.6201605D 02

AZE-Q.3070604D Ol

RTM 2.9564724D 05 RDOT 2.4530444D O0

PLANETARY COORDS (PACSS NO. 4)
XM-3.7358126D 05

DXM 3.0282020D-0!
RM 3.B6q1433D 05

LOM 2.4TIO473D 02

XS-t.4857949D 08

RAS 1.71625BID 02

YM-8.5683983D 04

DYM-8.5647120D-OI

DEM-7.8576705D O0

VM 1.0197339D O0

YS 2.18719160 07

LOS-I.3418730D 02

ZM-5.2896115D 04

DZM-4.6326480D-OI

RAM-I.6708216D 02

GHA 3.0581312D 02

ZS 9.4843349D 06

DES 3.6135glOD O0

KEPLFRIAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA 2.3006524D 05 ECC g.7239272D-OI [NC 2.gq83419D Ol

RAN 1.65910440 O0 APF 7.1459071D Ol RP 6.3514755D 03

VH-3.1848800D-O! RNMP 3.b378860D 01 APMP 6.1286231D O0

INMP 2.10264750 OO APO 4.53779010 05 TFP 2.9697286D O0

TA 1.5343414D 02 EA 5.32351100 01 MA 8.6027204D O0

SLR 1.2527604D 04 PER 3.0505876D 02 MTA 3.6000000D 02

2-BODY AND XI TERMS (PACSS NO. 4)

XTB-8.2414195D 04 YTB-4.35071190 04 ZTB-2.3714807D 04

DXTB-I.7235092D O0 DYTB-I.6526868D O0 DZTB-q.2434297D-O[

XI-2.43qlO86D O0 YI 1.2323696D-01 Z} 8.7018471D-02

_XI-3.4605957D-04 DYI 1.4630720D-05 DZI 6.1170#llD-06

DDXI-2.gg42514D-08 DDYI I.OI28gO8D-Og DDZI-g.k9804IbD-I1

RTB g.61631qqD 04 RDTB 2,560520gD O0 ACC 2.9959792D-08

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-2.8897567D-OB SPY 2.1979393D-09

ENX-l.226767BD-09 ENY-I.2799908D-Og

DGX 0.0 DGY 0.0

ATX 0.0 ATY 0.0

oBX 1.8182128D-I0 OBY 9.4942222D-11

SPZ 4.0810265D-I0

ENZ-7.0659047D-tO

DGZ 0.0

ATZ 0.0

OBZ 2,0350741D-I0

D
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

T O,[[25q54R611[[I[r_ 02 0,4053437500000000 05
............................

r.FOCENTRIC REFERENCE (PACSS NO. 4)

X-B.83qBOSOD 04 Y-4.9335734D 04 Z-2.0976%76D 04

DX-I.6029254f) O0 r_Y-I.5869529D O0 DZ-8.88459BID-OI

R 1,047661gD 05 OEC-I,4921253D O1 RA-I,_OB3373F) 02

Ol AZ 1.1631203D 02

ALT 9,83RQ441D 04 LAT-I,492706513 Ol LON 2,4831209D 02

VE 7.1726011D O0 PTE I.B9445BID OI AZE-9.2523651D Ol

C3-1,7322359D O0 RTM 2,881220BD 05 RDOT 2,32857q4D O0

PLANETARY COORDS (PACSS NO. 4)
XM-3.7247442D 05 YM-8.8763303D 04 _ _-5.4561423D 04

RM 3,AL77263D 05 DEM-8,[Og678BD 0() .... R-A_--_-,_Sg6OID 02
Lr)M 2.3254gBor) 02 VM 1.0200439D bO_GHA 3.20854180 02
XS-I.485046BD OB YS 2.1775077D 07 ZS g.4423384D 06

RAS 1,7i6632|D 02 LOS-[.4919007D O2 OES 3,s976003r) oo

i
I

1

__ pErTURBATION ACCELERATIONS IPACSS NO. 4)

KFPLERIAN OSCULATING ELEMENTS (PACSS NO. 4)

5MA 2.3010008D 05 ECC 9.7__403270-01 INC 2;_g83702D 01

VH-3.3/,22_3D-OI RNMP 3.58325_°[D_01 -APMF&._97i?4D O0

TA 1,548815gD 02 EA 5,Sg32473D O[ MA 9,77972420 O0
SLR 1.2525272D- 04 PER 3.0_14594D b2--F4_ 3.7_b000000 02 ........

2_-BODY AND XI TERMS (PACSS NO. 4-)

XTB-B.8394163D 04. YTB-4. g335916D 04 _ZTB-2,6976484D 04

DXTR-1,6.024650D O0 DYTB-I,SB69714D_........ O0 DZTB-B,BB40550D-OI_._.. _ . _
XI-3,_6_4-33D O0 YI I,_2T534-BD-O! -t_ i,()B3I'tIOD-O[

DXI-4.6042446D-04 DYI 1.8514133D-05 DZI 5.6893217D-06

DDXI-3.3588167D-08 DDYI 1,1463173D-Og DDZI-I.3BB7748D-IO

BTB 1.0476302D 05 RDTB 2.4239933D O0 ACC 3.300800gD-08

SPX-3.2279342D-OB SPY 2.6921240n-09 SPZ 5.97[6185D-[O

ENX- 1.43030[4D-Og ENY- [.6136782D-O9 ENZ--B.B525425D- 10
bGk 0.0 DGY 0.0 - DGZ_.=O:

ATX 0.0 ATY 0.0 ATZ D.-O-

OBX 1.2153669D-I0 OBY 6.7871472D-II OBZ l.-4921492D-IO

E
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D5-15551{II-7

TARLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED}

O. I225056861111 tIl_ 02 0.441343750000000_ 05

GFOCENTRIC REFERENCE (PACSS NO, 4}

X-q.3qBoqq6D 04

OX-I.5014963D O0

R t.12qStTOO 05

V 2.3078223D O0

ALT 1.06575060 05

VE 7.70839290 O0

C3-1.73tSq65D O0

Y-5.4942268D 04

DY-I.S289293D O0

DEC-1.5463958D 01

PTH 7.4274404D 01

LAT-t.5469526D O!

PTE 1.6749526D OI

Z-3.0116555D 04

DZ-8.S669593D-Ol

RA-I.4968900D 02

AZ 1.1601243D 02

LON 2.3441575D 02

AZE-9.2128139D Ol

RTM 2.8IOtI2qD 05 RDOT 2,22144230 O0

PLANETARY COORDS (PACS_ NO, 4)

XM-3.7133426D 05
OXM 3.21334710-01

RM 3.8663107D 05

LOM 2.1799581D 02

XS-I.486097qD OB

RAS 1.7170060D 02

YM-9.18344760 04

DYM-8.SIq4592D-OI

DEM-8.3612790D O0

VM 1.0203528D O0

YS 2.1678228D 07

LOS-I.6419465D 02

ZM-5.6221739D 04

DZM-4.6049100D-Ot

RAM-I.66108940 02

GHA 3.3589525D 02

ZS 9.4003372D 06

DES 3.58162580 O0

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4|

SMA 2.30154170 05 ECC 9.724152BD-01 INC 2°9984048D 01

RAN I°6598620D O0 APF 7,1455635D 01 RP 6.3#87388D 03

VH-3.4885612D-OI RNMP 3.52853110 01 APMP 6.1308913D O0

INMP 2.1033364D O0 APO 4.5395960D 05 TFP 2.9703164D O0
TA 1.5611467D 02 EA 5,8420564D Ol MA 1.09558750 01

SLR 1.2522349D 04 PER 3,0523565D 02 MTA 3.6000000D 02

2-ROOY AND XI TERMS (PACSS NO. 4)

XTB-g.3q75227D 04 YTB-5.4942525D 04 ZTB-3,0116683D 04

DXTB-t°5009084D O0 DYTB-I.5289522D O0 DZTB-B,5670106D-OI

XI-S.?&OB?OID O0 YI 2.5713450D-01 Zl l,27833q3D-Ol

DXI-5.878B215D-04 DYI 2.2893449D-05 OZl 5.1373010D-06

DDXI-3.722312[D-08 DDYI 1.2875194D-09 DDZI-I.65?T413D-IO

RTB 1.12947060 05 RDTB 2.3074570D O0 ACC 3,T245TSOD-08

PERTURBATION ACCELER4TIONS {PACSS NO, 41

SPX-3.56qq659D-08 SPY 3.1818106D-09

ENX-t.6088546D-09 ENY-t°9448307D-09

DGX 0.0 DGY 0,0

ATX 0°0 ATY 0,0

OBX B.5392858D-ll OBY 5.0539510D-11

SPZ 7o8323370D, t0

ENZ-l.O624293D-09

DGZ 0,0

ATZ 0.0

OBZ 1.13421480-10

9
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

{CONTINUED)

T 0.132595486100000D 02

GEOCENTRIC REFERENCE (PACSS NO. 4! ........

0,477343749960000D 05

X-9, q226322D 04 Y-6.0_-SI414D 04 Z--3,314_556D 04

DX-I.41469R6 p O0 DYLI'_=?70762D O0 DZ-8;'2-B24688D-OI
R 1.2077658D 05 DEC-_.=_g29942b:OI RA-i_B69120D 02

V 2.2_O_6(_b_'tD::dO PTH ?.4-&2-gS12b 01- AZ [,1574295D 02

ALl" _, _4/,,_D 05 LAT_, 5-':JYe_'2_ID=:0I .... I..ON 2o20372480 0:2
VE e.226tOTtD O0 Pie 1.409014S00t AZE-O.1830593D 01

C3-I.7315482D O0 RTM 2.7424517D 05 Root 2.1276829D O0
i ± z_ 1 1 L L:" :

PLANETARY COOROS (PACSS NO. 4}
XM-3,7016083D 05

DXM 3,3056486D-01
RM 3,8648966D 05

LOM 2,0344278D 02
XS-[.48524B3D 08

RAS [.7173BOOD 02

YM-9.4897216D 04

DYM-8.49563460-OI

DEM-B.6124508D OO

VM 1.0206606D O0
YS 2.1581367D 07

ZM-5.TB76906D 04

DZM-4oSqO3903D-OI

RAM-I.6562090D 02

GHA 3.509363ZD 02
ZS 9.358_313D 06

LOS-I.TOI9832D 02 DES 3.5656405D O0

KFPLERIAN OSCULATING ELEMENTS IPACSS NO. 4)

SMA 2.302_00_7D 05 ECC 9.f242887D, OI INC 2.99844580 O!
RAN 1.6603911D OO APF 7,1453376D O1 RP 6.3468868D 03
VH-3.6256823D-OI RNMP 3.4737288D Ol APMP 6.1321027D O0

INMP 2..].Q38007=D 00 APO 4,5405405D 05 TFP 2.q707363D O0
TA 1.5?|8_,_)_D_02 EA 6.073"i0120:_=51 MA i:_2i3i136D Ol

: SLA" 1.2-5iB78_0 04 PER 3:0-_32_"ISD::_02 MTA 3,6000000D 02

2-P,OD.Y AND XI TERMS IPACSS NO. 4)
XTB-g.9218IB?D 04 YTB-6.0351702D 04 ZTB-3.314870ID 04

D_L_O_]_D O0 DYT_-_;_IO_OD O0 D_tB=B:-_251390-01

DX I-7 ;_§?+-59_9D:0 4 DYI 2, _BB34_-b:O $ OZi: _:_50b 2200D-06
DDxiL4.b_8_O_D-08 DOYI 1.43_i500t)-09 DD_ZT-_ -Bz_B82D-IO

PFRTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-3.9177225D-08 SPY 3.6667061D-09 SPZ 9.6563600D-10
ENX-I .7673006D-09 ENY- 2. 2733935D-09 ENZ'I .2382627D-09

DGX O.O
ATX 0.0

OBX 6.250 Ig53D-I I

DGY 0.0 DGZ 0.0

ATY 0.0 ATZ 0.0

OBY 3.8837338Dr!1 OBZ 8.8777915D-11

1=:

- TI : T
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T

T_BLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTTNUED)

O. T40938295580976D 02 0.266737786409151D 06

POINT OF CLOSEST APPROACH TO MOON

SELFNOCENTRIC REFERENCE (PACSS NO. 4)

X-I.q408542D 03 Y 2.6RQ4048D 03

DX-I.64671650 O0 DY-8.g660673D-01

R 3.6215352D 03 DEC 2.3680615D Ol

V 1.9510554D O0 PTH-I.TO65620D-12

C3 1.OqqO484D 00 RDOT-5.Q247653D-14

Z 1.4545460D 03

DZ-5.39479790-01

RA 1.258167_0 02

AZ 1.0757353D 02

SELENOGRAPHIC REFERENCE {PACSS NO. 4)

X 1.3776948D 03 Y 3.3323004D 03

DX-I.T8[OI27D O0 DY 7.5365166D-01

_LT 1.8834452D 03 LAT 5.3317839D 00

VR 1.94149350 O0 PTR 7.4492052D-08

LTS-3.1167358D-02 LNS I.[830910D 02

Z 3.36523680 02

DZ- 1.7 14642413-0]

LON 6.7538010D O1

AZR 9.5088790D Ol

LTE 5.8290147D O0

LNE-4.8002248D 00 DSMP 2.[866121D-0[ RSMP ].2292038D 02

LIN 7.3483351D 00 LAN-6.EIO2455D Ol LAP 1.33404520 02

GFr)CENTRIC REFERENCE IPACSS NO. 4)

X-2.4272186D 05

DX-8.2432784D-OI

R 3.7717938D 05

V 1.8703845D O0

ALT 3.7080422D 05

VE 2.5143457D 01

Y-2.5165938D 05

OY-I.k57780ID 00

DEC-2.20 31276D Ol

PTH 7.6091648D Ol

LAT-2,2033532D O1
PTE 4.1408065D O0

Z-I.4148476D 05

OZ-8.32885750-01

RA-I.3396431D 02

AZ 1.1136853D 02

tON 4.0086881D O1

AZE-Q.O374105D O1

PLANETARY COORDS (PACSS NO. 4)

XM-2.4078 IOOD 05

DXM 8.22388640-0[

RM 3.7828619D 05

LOM 4.0620843D 01

XS- 1,4939749D 08
RAS 1.7401203D 02

YM-2.5434879D 05

DYM-5.6[I7342D-OI

DEM-2.220[203D Ol

VM [.0379430D O0

YS 1.5670594D 07

LOS-I.1936781D 01

ZM-I.4293930D 05

DZM-2.q3405q5D-OI

RAM-I.B343035D 02

GHA 1.8594881D 02

ZS 6.7950322D 06
DES 2,s89q945D 00

KEPLFRIAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA-4.4609302D 03 ECC 1.8118341D 00 INC 2.9183982D Ol

RAN-2.4407019D 00 APF 1.0855679D 02 RP 3.6215352D 03

VH 1.0483551D O0 RNMP-8.7287741D Ol APMP 1.5922966D 02
INMP 6.2434710D-01 APO-I.2543396D 04 TFP 7.4093830D Ol

TA-2.6484595D-]2 EA-I.3994441D-I2 MA-I.I789575D-12

SLR 1.0183156D 04 PER 7.4266745D O0 MTA 1.2349931D 02

9

.T:

R:

R:

S:

T=

0.6686170080098991D 04

0.55507221887571770 04

0.]22147120537|322D-01

-0.55504390713569220 00

0.83173136330390640 00

B.R= -0.8493988170411028D 03

0.3727559894[23113D 04 0.8491932125901728D 0

-0.1829927286305679[}-01 -o.qgq757937373801OD 0

0.8315300322258132D 00 -0.2200142217838960{)-0

0.555178295051801[D O0 0.0

9
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D5-15551( I)-7

TABLE 5-LX!!I S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

{CONTINUED)

T O.B?  !3 gSSBO976D o2 0.31421278640g15ID 06

GEOCENTRIC REFERENCE [PACSS NO. 4)

X-2.2947574D 05 Y-3.2235068n 05 Z-l,8064194D 05

DX 4.26t224RO-O1 DY-I.3707455D O0 DZ_7,5592530D-O1

R 4.3497194D 05 DFC-Z 4537934D 01 RA 1 Z5446 gD
V 1.6223275D O0 PTH 4;29294420 Ol A_I_4[D 02

ALT 4_285qT46D 05 LAT-2.4540060D Ol LON 2.1025073D 02
VE 2.7735879D Ol PTE 2._32215D O0 A%E_Z_6__D Ol

.... -==

C3 7,99169QBD-01 RTM 5.8353234D 04 RDOT I.I049627D O0

PLANETARY COORDS (PACSS NO, 4)
XM-I.9983468D 05 YM-2'7875836D 05

DYM-4.6548013D-OI

DEM-2.4404402D Ol

VM 1.0415376D O0

YS 1.43851480 07

LOS 1.50201g6D 02

DXM 9.0033964D-01

RM 3.7663904D 05

LOM 2.[006136D 02
XS-l.495279_D OB

RAS 1.7450484D 02

ZM-I.5561761D-05

DZM-2.3982790D-O1

RAM-1.2563576D 02

GHA 2.4302882D OI
ZS 6.2375955D 06

DES 2.37775680 O0

KFPLFRIAN OSCULATINGELEMENTS {PACSS NO. 4)
SMA-4.9877149D 05 ECC 1.536617_ _ iNC 2.B99740_0|

_AN-Q.OI56i47D-OI APF 1.59253700 02 RP 2.64&5?OOD 05

VH B.g3g6308D-O1 RNMP-9.2314254D O0 APMP-2._gg_807D 02
INMP 5.0410260D-OI APO-I.2622000D 06 _ :TFh 2.lQI2372D Ol

TA 6.g_51_2_D 01 EA 3.7593879D Ot MA 2.4166550D O1

SLR 6,6974_6gO 05 PER g.73776760 02 MTA 1.3079322D 02

2-BODY AND XI TERMS (PACSS NO. 4)

XTB-2,Q62_glOD 04 YTB-4.3570027D 04 ZTB-2.5012023D 04

DXTB-4.706?II2D-OI DYTB-Q.OO6065[D-O! DZTB-5.i352572D-01

XI-I.TI50649D OI YI-2.2293058D Ol ZI-I.2306679D Ol

OXI-3.5460427D-03 DYI-4.65883820-03 DZI-2.5TI6749D-03

DDXI-3,Bt78552D-07 DDYI-5.I75233!D-07 DDZI-2_8560957D-07

RTB 5,8322591D 04 RDTB 1.[385658D O0 ACC 7._367847D-07

PERTURBATION ACCFLERATIONS (PACSS NO. 4)

SPX-3.8105626D-07 SPY-5.1637833D-07

ENX-T.2957373D-lO ENY-I.1453735D-O9

OGX 0.0 DGY 0.0

ATX 0.0 ATY 0.0

OBX 3.191IT81D-13 OBY 3.9687069D-13

SPZ-2.84g4030D-O7

ENZ'6.6g63346D-[O

DGZ O.O

ATZ 0.0

OBZ 3.60003T6D-[3
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY
[CONTINUED)

T O.gSog382g5580976D 02 0.35313778640glSlD 06

_EOCENTRIC REFERENCE (PACSS NO. 4)

X-2.1177410D 05 Y-3.7398820D 05 Z-2.0909671D 05

DX 4.7810284D-01 DY-I.2880756D O0 DZ-7.09341740-0!

R 4.77950710 05 DEC-2.5943584D Ol RA-I.Ig52109D 02

V 1.54624920 O0 PTH 4.5686374D Ol AZ 1.0341279D 02

ALT 4.71576630 05 LAT-2.Sg455ggO Ol LON 5.35444930 Ol

VE 3.031og53D 01 PTE 2.09183910 O0 AZE-g.o473884D OI

C3 7.2291886D-01 RTM 1.0267431D 05 ROOT 1.10638250 O0

PLANETARY COORDS [PACSS NO. 4)

XM-I.6371788D 05 YM-2.g523383D 05 ZM-I.6403716D 05

DXM 9.5370430D-0I DYM-3.8008360D-OI DZM-I.g227843D-OI

RM 3.7533285D 05 DEM-2.5gI5461D Ol RAM-I.IQOOQq6D 02

LOM 5.4055622D Ol VM 1.0445030D O0 GHA 1.8693442D 02

XS-I.4962515D 08 YS 1.33302960 07 ZS 5.7801617D Ob

RAS 1.74gOSBgD 02 LOS-I.2025531D Ol DES 2.2035711D O0

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA-5.SI38027D 05 ECC 1.4875325D O0

RAN-q.2670243D-OI APF 1.60|4072D 02

VH 8.5024636D-01 RNMP-I.5741308D Ol

INMP 4.gO70292D-OI APO-I.3715763D 06

TA 7.4438[400 OI EA 4.00928gO0 Ol

SLR 6.68687ggD 05 PER 1.1318368D 03

INC 2.8qgO734D Ol

RP 2.6881579D 05

APMP-2.3913826D 02

TFP 2.095832ID 01

MA 2.4534264D OI

MTA 1.3224129D 02

2-BODY AND Xl TERMS (PACSS NO. 41

XTB-2.11774240 05 YTB-3.7398846D 05 ZTB-2.0909686D 05

DXTB 4.7785044D-01 DYTB-I.2885311D O0 DZTB-7.0960140D-OI

Xl 1,4260210D-01 YI 2.5718115D-01 ZI 1.4659195D-01

DXI 2.52401900-04 DYI 4.5554651D-04 DZI 2.59652690-04

DDXI 2.2140873D-07 DDYI 4,0051928D-07 DDZI 2,28270980-07

RT8 4.7795i040 05 ROTB 1.54666980 O0 ACC 5,11414860-07

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX 2.2140764D-07 SPY 4.0051739D-07 SPZ

ENX 1.0738412D-12 ENY 1.8768504D-12 ENZ

DGX 0.0 DGY 0.0 DGZ

ATX 0.0 ATY 0.0 ATZ

OBX 6.82638630-15 OBY 1,5376225D-[4 OBZ

2,282694gD-07

1.039116gD-12

0.0

0.0

4.48216480- 13

]
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TABLE 5-LXITI S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED)

T _ Q.]22QO3829558098D 03 _ . 0.4395377864091510 06

ml_ GEOCENTRIC REFERENCE (PACSS NO. 4)

== -_ X-I.6770835D 05 Y-4.796588ID--:-" 05 Z-2.6-i2:3:_3gD 05

DX 5.3371824D-01 DY-I.I665_.36D O0 DZ-6.4IB3623D-OI

-" " - R 5.74120100 05 DEC-2.7740721D Oi RA-1.09271720 02

V 1.4342215D O0 PTH 5.1167070D Ol AZ q.8765()32D Ol

_ ALT 5.6774662D 05 LAT-Z.7742478D Of_ L_ON6.ZBO8259D Ol
_- VF 3.61822940 Ol PTE 1.7694507D O0 AZE-9 .02170 750 OI

C3 6.6842064D-01 RTM 2.0550305D 05 RDOT 1.1172266D O0

PLANETARY COORDS (PACSS NO. 4)

XM-7.7455922D 04 YM-3.1927887D05 ZM-I.7577997D 05

DXM 1.0-338903D o0 DYM-1.7309045D--Ol F)ZM-7.7824450D-02
RM 3.726083qD 05 DEM-2.BI48295D O[ RAM-I.O363631D 02

LOM 6.8443660D Ol VM 1.0511641D O0 GHA 1.8792003D 02
XS-I.498090BD 08 YS 1.09R6309D O? ZS 4.7637153D 06

RAS 1.7580570D 02 LOS-I.2114327D Ol DES 1.8164358D O0

KEPtERIAN OSCULATING ELEMENTS (PACSS NO. 41

: SMA-5.O633587D 05 ECC I._565401D O0 INC 2.8987498F) Ol
- RAN-g.4352166D-OI APF 1.6065097D 02 RP 2.7225659D 05

VH 8.1756996D-01 RNMP-2.q933517D Ol APMP-Z.3855422D 02.... INMP 4 • BZ71(_3_'_D--O _ APO-- [. 46492B3D 06= ITEp "[ ;(_908aaTO O[

$LR 6.6BBttSBD 05 PER 1.2730439D 03 MfA-I:g3-3579?D 02

2-BODY AND XI TERMS IPACSS NO. 41
- XTB-I.67BO248D 05 YTB-k.798748"tr) 05 _ ZTB-2.67358650 05

B_- - DXTB 5,3_205_6D-01 DYTB-I.1749340D [_0 D ZTB-6.460788ID-Ol

XI 0.41373260 Ol YI 2.1605555D 02 lI 1.22250720 02
.r)Xl 3.5128823D-03 DYI 8.3904238n-03 DZI 4.74257990-03

DOll 5.0832573D-08 DDYI Io41656450-07 DDZI 7.9776994D-08
RIB 5.7.438507D 05 RDTB 1.4418757D O0 ACC 1.70337511)-07

#ERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX 5.0542048D-08 SPY 1.407i3-65D-07 SPZ 7.q255451D-O8

'"- l--_ N_-229(353t950-10 EN_/'9.4281445D-16 -E-N_5.2132827D-IO

.... _T_ lO .0 AT YO. 0 A T Z 0.0

_ :_ dg)(--6.6653q210-15 OBY-1.8085046D-14 OBZ 2.1466248D-13

- e
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED}

T 0.146093829558098D 03 0.52593778640915lD 06

GFOCFNTRIC REFERENCE (PACSS NO. 4)

X-I.2043134D 05

DX 5.5738595D-01

R 6.7055796D 05

V 1.3534067D O0

ALT 6.6418467D 05

VE 4.21996090 OI

C3 6.4283940D-01

Y-5.7656964D 05

DY-I.O809980D O0

DEC-2.8550967D OI

PTH 5.5332021D 01

LAT-2.8552500D 01

PIE 1.5115047D O0

Z-3.2048668D 05

DZ-5.g36950ID-OI

RA-I.OI79806D 02

AZ 9.52339730 O[

LON 6.9296303D O1
AZE-9.0095343D O1

RTM 3.1906623D 05 RDOT 1.11312570 O0

PLANETARY COORDS (PACSS NO. 4)

XM 1.3256682D 04

9XM 1.055BO[ID O0

RM 3.7020830D 05

LOM 8,3432100D Ol

XS-I .4994973D 08

RAS 1.7670255D 02

YM-3.2472807D 05

DYM 4.8275685D-02

DEM-2.8612294D Ol

VM 1.0578004D O0

YS 8.6393328D 06

LOS-I.2203087D Ol

ZM-I.7728544D 05

DZM 4.35334400-02

RAM-8.7662258D Ol

GHA 1.88905630 02

ZS 3.7459984D 06

DES 1.4286844D O0

KEPLERIAN nSCULATING ELEMENTS (PACSS NO. 41

SMA-6.2006654D 05 ECC 1.441596_D O0 INC 2.8986981D OI

RAN-9.4798372D-O[ APF 1.6069187D 02 RP 2.7381939D 05

VH 8.0177266D-01 RNMP-4.4[O7349D OI APMP-2.3841392D 02

INMP 4.80769880-01 APO-I.5139525D 06 TFP 1.9135532D OI

TA 9.01186260 Ol EA 5.2161854D Ol MA 3.3860953D Ol

SLR 6.6855655D 05 PER 1.34978440 03 MTA 1.3392174D 02

2-RnDY AND Xl TERMS (PACSS NO. 4)

XTB-I.2048[48D 05 YTB-5.7676840D 05 ZTB-3.2059796D 05

DXTB 5.5593751D-01 DYTB-I.O873056D O0 DZTB'5,972220ID-O!

XI 5.0137045D OI YI 1.98758120 02 Zl 1.1127577D 02

DXI 1.4484447D-03 DYI 6.3075158D-03 DZI 3.5270027D-03

DDXI 1.4619131D-08 DDYI 9.304336lD-08 DDZI 5.1827815D-08

RTB 6.7079104D 05 RDTB 1.359402ID O0 ACC i.0750306D-07

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX 1.4519436D-08 SPY 9.2511562D-08

ENX 9.9697871D-11 ENY 5.3181599D-10

DGX 0.0 DGY 0.0

ATX 0.0 ATY 0.0

nRX-3.4676339D-15 OBY-I.6642056D-14

SPZ 5.1533141D-08

ENZ 2.9455922D-10

DGZ 0.0

ATZ 0.0
OBZ l.t477382D-[3

)
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TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY
{CONTINUED)

T O.170093829558098D 03 0.61233778640g [5ID 06

GEOCENTRIC REFERENCE (PACSS NO. 4)

X-7.178738ID 04 Y-6.6703448D 05

OX 5.67035[1D-0|- DY,[.O)57785D O0
R 7.6622530D 05 DEC-2,_B?I20D Ol
V 1.2gOOO66D O0 PTH 5.8547219D Ol

ALT 7.5985211D 05 LATc2.8888471D 01
VE 4.8261886D Ol PTE _,3065713D O0

C3 6.2368372D-01

Z-3.TOI5238D 05
DZ-5.5747861D-OI

RA-9.6142626D Ol

AZ 9.2514725D OI
LON 7.39661_3D Ol
AZE-Q.OO35040D O1

RTM _.45198760 05 RDOT 1.1004666D O0

PLANETARY COOROS IPACSS NO. 4)
XM 1.0319865D 05 YM--3.10qO839D 05

DXM 1.0157782D O0 DYM 2.7050302D-0]

RM 3.6827865D O_EM-2.TIB8059D 01
LOM g. B47[IIOD O! VM |.0639794D 00

XS-I.5004560D 08 YS 0.2goo762D 06

RAS 1.7759qsoo 02 LOS-E.229IT37D 01

KEPLERIAN OSCULATING ELEMENTS IPACSS NO. 4)

SMA-6.391II12D 05 ECC 1.4297527D DO
RAN-C;.480135[D-O]. APF [.6052428D 02

ZM-I.6827114D 05

DZM 1.6439658D-01

RAM-7.|637640D 01

GHA 1.8989124D 02

ZS 2.7273198D 06

DES I.0404146D O0

[NC 2.Sg8&g6BD 01

RP 2.7465974D 05

INMP 4.BOSO313D-OI APO-I._528820D 06

TA 9.5[77991D 01 EA 5.TO45055D O!

SLR 6.6735525D 05 PER 1.4124450D 03

VH ?.8973649D-OI RNMP-5.8368526D Ol APMP-2.38464[OI) 02
TFP 1.8358873D 01
MA 3.8673778D 01

MTA 1.3438062b 02

2-BODY AND Xl TERMS (PACSS NO. 4)

XTB-7.[7878270 04 YTB-6.6706574D 05 ZTB-3.7OI6967D 05

DXTB 5.&702373D-O! DYTB-I.OI79845D O0 DZTB-5.5869849D-O[
X[ 4.4565149D-01 YI 3.1265269D OI ZI 1.7296221D Ol

DXI t.1380306D-05 DYI 2.20&O226D-03 DZI [.2[988[ID-03
DDX]--[.70740950-09 DDYI 7.6&74362D-O8 DDZI 4.234607&D-08

RTB 7.662&OQID 05 RDTB 1,2922664D 00 ACC 8.7607438D-08

PERTURBATION ACCELERATIONS (PACSS NO° 41

SPX-I.7158826D-09 SPY 7.6619663D-08
ENX 8.474259gD-12 ENY 5.4710272D-[1
DGX 0.0 DGY O.O
ATX 0°0 ATY 0.0

OBX-I.1586430D-15 OBY-I.1522812D-I4

SPZ 4.2315601D-08
ENZ 3.0407423D-II

DGZ 0.0

ATZ 0.0

OBZ 6,7145886D-[4
- --i_ _

_=,
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D5-155511I)-7

TABLE 5-LXIII S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED)

T 0.194093R295580980 03 0.698737786409151D 06

GF_CFNTRIC REFERENCE [PACSS NO. 4)

X-2,2650015D 04

DX 5,695498[0-01

R 8.606132qD 05

V 1.2382200D O0

ALT 8.5424014D 05

VE 5,4309040D OI

C3 6.0686528D-0[

Y-7.5247q37D 05

DY-9.6395512D-O 1

DEC-2.89 84776D Ol

PTH 6.11054220 O1

LAT-2,8985982D OX

PTE 1.1437603D O0

Z-4.1703358D 05

DZ-5.28764990-OI

RA-9.1724112D 01

AZ 9.0377393D Ol

LON 7,7399040D O1
AZE-9,0004134D O!

RTM 5,8356681D 05 RDOT 1.0840743D O0

PLANETARY COOROS (PACSS NO. 4)

XM 1,8701342D 05

DXM 9.1447013D-01

RM 3.6700729D 05

LOM 1,1301805D 02

XS-I.5009818D 08

RAS 1.7849666D 02

YM-2.7835892D 05

DYM 4.7939697D-01

OEM-2.3973387D 01

VM 1.068q867D O0

YS 3,9392138D 06

LOS-I,2380188D Ol

ZM-I,4911957D 05

DZM 2.7686714D-01

RAM-5.61051070 Ol

GHA 1.9087685D 02

ZS 1.7079702D 06

DES 6.5171733D-01

KEPLERIAN OSCULATING ELEMENTS IPACSS NO. 4)

SMA-6.5682321D 05 ECC 1.4186922D O0 INC 2.8987019D Ol

RAN-O,6533902D-01 APF 1.60206070 02 RP 2.75006780 05

VH 7.7901558D-01 RNMP-7.27367]OD Ol APMP-2,38625[ID 02

INMP 4,8113410D-01 APO-I.5886532D 06 TFP 1.7515672D 01
TA 9,9211901D Ol EA 6.1273231D OI MA 4,3197615D Ol

SLR 6,&515675D 05 PER 1.4715659D 03 MTA 1.3481941D 02

2-BODY AND XI TERMS IPACSS NO. 41

XTB-2.263[|54D 04 YTB-7o5297703D 05 ZTB-4.I730825D 05

DXTB 5,7015487D-01 DYTB-g.7244186D-01 DZTB-5.3344210D-OI

XI-I,8861056D 01 YI 4,9765606D 02 ZI 2,7466422D 02

DXI-6.0505654D-04 DYI 8.486744[D-03 DZI 4,6771082D-03

DDXI-I,IO40786D-O8 DDYI 6.9604222D-08 DDZI 3.8083320D-08

RTB 8,6118102D 05 RDTB 1,2471087D O0 ACC 8,0061649D-08

PERTURBATION ACCELERATIONS (PACSS NO. 4l

SPX-1.19805520-08 SPY 6.87868010-08

ENX 3.9765291D-11 ENY 6.1942848D-10

DGX 0.0 DGY 0.0

ATX 0,0 ATY 0,0

ORX-l.4243411D-I 6 OBY-7. 5633959-D-I 5

SPZ 3. 773q2 70D-08

ENZ 3.4400849D- [0

DGZ 0.0

ATZ 0.0

OBZ 4.2161964D-14

j
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TABLE 5-LXIII S-[VB SPENT-STAGE sLINGSHnT TRAJECTORY

T 0.218093829558097D 03 O.78513778640g|5ID 06

GFOCE TRICREFERENC ,CPACS ,  O.
'' X 2.6519501B Ok Y-8.3387642D 05 Z-4.616741lD 05

• R g.5351778D 05 DEC-2.8958753D Ol RA-8.817B455D Ol
v 1. 94757 o oo 6.3198  s0 ot .....

ALT 0.47_4_20 05 EAT-2.Bg_D 01 LON 7.9959090D Ol
VE 6.0308830D O1 PTE [.0131836D O0 AZE-8.g988021D 01

: C3 5.gI3?764D-OI RTM 7.32657130 05 ROOT 1.0664092D O0

PLANFTARY COORDS (PACSS NO. 4)
XM 2.5960778D 05

DXM T.57378370-0I
RM 3.6659685D 05

tOM 1.2673808D 02

XS-I.5OIO6g6D 08

RAS 1.793g_12D 02

YM-2.2887076D 05

DYM 6.60#0478D-0!

DEM-I.g254952D Ol

VM 1.0719396D O0

YS 1.58739299 06

LOS-I.24683kOD Ol

ZM-I.2089347D 05

DZM 3.7322658D-01

RAM-4.1399468D Ol

GHA I.g186246D 02
ZS 6.8822488D 05

DES 2.62678690-0[

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA-6.?kO2481D 05 ECC 1.4078781D O0 INC 2.89869780 01
RAN-g.40569_OD-O[ APF 1.5976B28D 02 RP 2._Ig_TD 05

VH 7.690_0_2D-01 RNMP-8.71:8_6_TBD Ol A_M_-2.3885744D 02 ........

INM_ _.82587I_D-0! APO-I.6229696D 06 TFP 1.6598520b Ol
TA 1.02543[7D 02 EA 6.498I@O2D OI MA 4.7418372D Ol

SLR 6._igT_7?D 05 PER 1.52975120 03 MTA[_SB41D 02

Z-BODY AND XI TERMS [PACSS NO. 4t
XTB 2._42977D 04 YTB-8.3396926D 05 zTj_u_4.617248BD 05

DxTB 5.&_O6977D-OI DYTB-g.2502348D-OI DZTB--5.0721272D-OI
XI-2.3_75571D O} YI 9.28370150 Ol %Y 5.076986gD Ol

DXI-g. I73298gD-04 DYI-3.k516256D-03 D_-(.886594gD-03
DDXI-I.gI98062D-08 DDYI 6.3046733D-08 DDZ[ 3;44054890-08

RT8 g.5362420D 05 RDTB 1.198654qD O0 Ace 7.43450990L08

PERTURBATION ACCELERATIONS |PACSS NO. 4)
SPX-I.g20_77ID-08 SPY 6.2961061D-08 SPZ 3.43577_7D-08
ENX 6.7082896D-12 ENY 8.5677027D-ll ENZ 4.7724109D-11

DGX 0.0 DGY 0.0 DGZ 0.0

ATX 0.0 ATY 0.0 ATZ 0.0

OBX 2.3073711D-16 OBY-4. Q57498gD-15 OBZ 2.7992100D-]4
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TABLF 5-LXIII S-IVR SPENT-STAGE SLINGSHOT TRAJECTORY

(CONTINUED)

0,250000000000000D 03 0.9000000000000000 06

GEQCENTRIC REFERENCE (PACSS NO. 4)

X Q,15106360 04

DX 5.63046470-01

R 1.07465590 06

V 1.1464763D O0

ALT 1,06Q28270 06

VE 6.8184959D Ol

C3 5.7258310D-01

Y--9. 3700042D 05

DY-8. 7575688D-0 l

DEC- 2, 8829835D Ol

PTH 6.5470404D Ol

LAT-2. 88307980 OI

PTE 8,76468850-01

Z-5. 1820974D 05

DZ-4. 80037980-01

RA-8,44219900 OI

AZ 8.68506310 Ol

LON 3.23812710 02

AZE-8,997800qD O!

RTM 9,42461540 05 RDOT 1.04300330 O0

PLANETARY COOROS (PACSS NO. 41

XM 3.313174qD 05

OX_i 4.805 2643D-01
RM 3.6767736D 05

LOM 2,50227600 Ol

XS-I.50050860 08

RAS-I.7941216D 02

YM- 1.42084580 05

DYM 8,3684037D-01

DEM-I, 13405810 Ol

VM 1.0712333D O0
YS- 1.53953600 06

LOS-4,9117746D 02

ZM-7.2300312D 04

OZM 4.65116420-01

RAM-2.3211938D Ol

GHA 3.1176530D 02
ZS-6.6758373D 05

DES-2.54896660-01

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA-6,9614908D 05 ECC 1.39387800 O0 INC 2,89866560 Ol

RAN-q,3153695D-OI APF 1,59044420 02 RP 2.741978[D 05
VH 7.5669221D-01 RNMP-I.O639953D 02 APMP-2.39249150 02

INMP 4.8605649D-01 APO-I,6664960D 06 TFP 1.52960280 Ol
TA 1.06213860 02 EA 6,92933210 Ol MA 5.2621423D 01

SLR 6,5639612D 05 PER 1.60568500 03 MTA 1,3584212D 02

P-RODY AND XI TERMS (PACSS NO. 4)

XTB 9.15118250 04 YTB-9.3700310D 05 ZTB-5,1821120D 05

DXTB 5.6329001D-01 DYTB-8.7630333D-01 DZTB-4.80334410-01

XI-1.18911930 O0 YI 2.6792210D O0 ZI 1.45352300 O0

OXI-2.4353789D-04 DYI 5.4644951D-04 DZI 2.9643398D-04

DDXI-2.5047264D-08 ODYI 5,5513004D-08 DDZI 3,0106920D-08
RTB 1,0746590D 06 RDTB 1.1471374D O0 ACC 6.7937366D-08

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-2,50473890-08 SPY 5,5511231D-08

ENX 1.2443006D-13 ENY 1.7758664D-12

DGX 0,0 DGY 0.0

ATX 0.0 ATY 0.0
ORX 3,25067210-16 08Y-2.6968020D-15

SPZ 3.0 105911D-08
ENZ 9.9121096D-13

DGZ 0.0

ATZ 0,0

OBZ 1.75992250-14

<)

9
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